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FOREWORD 


The Reusable Reentry Satellite (RRS) Telemetry, Tracking & Command (TT&C) Coverage 
Tradeoff Study described herein was performed during Part 1 of the RRS Phase B contract. This 
report is one of several that describes the results of various trade studies performed to arrive at a 
recommended design for the RRS satellite system. The overall RRS Phase B Study objective is to 
design a relatively inexpensive satellite to access space for extended periods of time, with eventual 
recovery of experiments on Earth. The RRS will be capable of: 1) being launched by a variety of 
expendable launch vehicles, 2) operating in low earth orbit as a free flying unmanned laboratory, 
and 3) executing an independent atmospheric reentry and soft landing. The RRS will be designed 
to be refurbished and reused up to three times a year for a period of 10 years. The expected 
principal use for such a system is research on the effects of variable gravity (0-1.5 g) and radiation 
on small animals, plants, lower life forms, tissue samples, and materials processes. 

This Summary Report provides a description of the RRS Telemetry, Tracking & Command 
Analysis performed to investigate the ground station coverage available to meet RRS requirements. 
Concepts were considered that used off-the-shelf technology, had generous margins of capability, 
had high reliability, were easily maintained, cost effective, and were compatible with existing 
support networks. From this study, a recommended RRS TT&C configuration will be developed . 

The study was performed under the contract technical direction of Mr. Robert Curtis, S AIC 
Program Manager. The Telemetry, Tracking & Command analysis was led by Mr. Thomas Stuart 
of SAIC-Houston. Mr. Michael Richardson, JSC New Initiatives Office, provided the RRS 
objectives and policy guidance for the performance of these tasks under the NAS 9-18202 contract. 
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Executive Summary 


The Telemetry, Tracking & Command (TT&C) Coverage trade study was performed to determine 
the ground coverage available to meet RRS communications and data handling requirements. The 
communications subsystem is required to provide a capability for the spacecraft and experiment 
operators to interface with the vehicle and experiments during all phases of the mission which is 
cost effective and compatible to existing communications support networks. The system design 
goals include limited use of TDRSS to provide critical operation visibility if no ground coverage is 
available. 

The TT&C Coverage trade study was divided into two parts: 

1) The first part of the study addressed both National Aeronautics and Space 
Administration (NASA) and non-NASA (i.e.,. Department of Defense) ground stations 
that have the required support capability and will be available over the RRS 10-year 
operational life time i.e, 1992 - 2002. These included the NASA ground stations. Air 
Force Space Control Network (AFSCN) ground stations, and Tracking and Data Relay 
Satellite System (TDRSS). 

2) The second part examined the impact orbital parameters have on the RRS TT&C 
subsystems, and combined with the output of Part 1; determined which communication 
stations/systems could provide, as a minimum, two contacts per day. 

Based on site coverage and hardware matunty/availability, SAIC recommends that the TDRSS and 
its associated ground network be utilized to support critical (e.g., reentry operations) RRS 
functions. 
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1.0 INTRODUCTION 


1.1 Background 


As currently conceived, the Reusable Reentry Satellite (RRS) will be designed to provide 
investigators, in several biological disciplines with a relatively inexpensive method of access to 
space for up to 60 days with eventual recovery on Earth. The RRS will be designed to permit 
totally intact, relatively soft, recovery of the vehicle, system refurbishment, and reflight with new 
and varied payloads. The RRS system will be capable of three reflights per year over a 10-year 
program lifetime. The RRS vehicle will have a large and readily accessible volume near the vehicle 
center of gravity for the Payload Module (PM) containing the experiment hardware. The vehicle is 
configured to permit the experimenter late access to the PM prior to launch and rapid access 
following recovery. 

The RRS will operate as a free-flying spacecraft in orbit and be allowed to drift in attitude 
to provide an acceleration environment of less than 10'^ g's. The acceleration environment during 
orbital trim maneuvers will be less than 10*3 g's. The RRS is also configured to spin at controlled 
rates to provide an artificial gravity of up to 1.5 Earth g. The RRS system will be designed to be 
rugged, easily maintained, and economically refurbishable for the next flight. Some systems may 
be designed to be replaced rather than refurbished if cost effective and capable of meeting the 
specified turnaround time. The minimum time between recovery and reflight will be approximately 
60 days. The PMs will be designed to be relatively autonomous with experiments that require few 
commands and limited telemetry. Mass storage if needed will be accommodated in the PM. The 
hardware development and implementation phase is expected to start in 1991 with a first launch 

in 1993. 

Numerous trade studies and RRS functional design descriptions are required to define an 
RRS concept that satisfies the requirements and is viable. The NASA has contracted with Science 
Applications International Corporation (SAIC) to perform a Phase B study to provide the RRS 
concept definition. The TT&C analysis described in this report is one of the supporting study 
analysis performed by the SAIC team. 

1.2 NASA JSC Statement of Work Task Definition 

The TT&C analysis was performed per direction of the RRS Statement of Work and the 
System Requirements Document as given in the following paragraphs: 
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General: 

RRS SOW Paragraph 3. 1.2.6 - RRS Telemetry, Command, and Tracking System. 

"Conduct tradeoffs related to ground communication link options for use during orbital 

operations: 

a) Examine various end-to-end RRS to ground communication links that may be 
available. Define the link capabilities and constraints. Consider both NASA and 
non-NASA ground stations location. Consider the availability of the possible 
communications link capabilities over the mission operational lifetime of 10 years. 
Data will be transmitted to and commands received directly from ground stations, 
rather than the Tracking and Data Relay Satellite System (TDRSS). This decision 
should be examined in greater detail during future system design studies. 

b) Examine approaches to accommodate the payload telemetry, command require- 
ments, and tracking as a function of orbit type, and the number of telemetry/ 
command contacts required per day. 

1.3 Scope 

This NASA Phase B study is intended to provide definition of the RRS concept. The study 
includes tradeoff studies with the depth of analysis as appropriate to clarify and document the 
viability of each approach. The RRS system and operations are developed to the degree necessary 
to provide a description of the designs and functional specifications. The RRS TT&C analysis was 
performed within this context 

2.0 STUDY APPROACH 

2 . 1 Organization 

The tradeoff analyses performed in Part 1 of the RRS Phase B study were organized to be 
accomplished in a series of related but separate tradeoff studies and system concept definitions. 
Therefore, the documentation described in these Summary Reports has been formatted to 
accommodate a compendium of analyses which are published in several separate documents. 
Because of the synergistic nature of one tradeoff study across the entire RRS system design, it is 
suggested that the reader review all Summary Reports in order to get a complete picture of the 
SAIC RRS design. 
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2 . 2 Document Format 


Individual analyses and studies are not necessarily amenable to documentation in exactly 
the same topical arrangement, however a general outline has been used where reasonable for all 
reports. The guideline for preparing the individual study sections in this and all Summary Reports 
is provided below: 

• Purpose 

• Groundrules and Assumptions 

• Analysis Methodology 

• Analysis Results 

• Conclusions 

• Recommendations 

3.0 PURPOSE 

The purpose of these studies was to define the tracking coverage available to meet the needs 
of the RRS missions. 

4.0 GROUNDRULES AND ASSUMPTIONS 

The analyses described in this report were performed using the RRS Design Reference 
Mission (DRM) set shown in Table 4-1. DRMs 1, 2 and 3 were used to calculate contact 
opportunities for NASA Ground Stations, the Air Force Space Control Network, and the TDRSS. 

A general groundrule used in the TT&C Coverage trade study was that a single TT&C 
design should be capable of meeting all mission needs. In addition, it was assumed only proven 
hardware and software could be utilized in the design and that some ground-based support would 
be required. Omnidirectional coverage, with a minimum of two contacts per day, was also 
desired. 

In addition to the general groundrules and assumptions, several design and operational 
features were desirable that were utilized to initialize the studies. These were. 

• 8 to 12 Hour Separation Between Contacts 

• Minimum 10 Minutes Each Contact 

• Contacts in Continental United States 

• Uplink Maximum 2 Kbps 

• Downlink Maximum 32 Kbps 

• Redundancy of Key Subsystems 
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Table 4-1 RRS Design Reference Mission Set Definition 


Definition 

Parameter 

Design Reference Mission Set 

DRM-l 

DRM-2 

DRM-3 

DRM-4 

DRM-5 

Character 

Land 

Recovery 

High 

Altitude 

High 

Inclination 

Integer 

Orbits 

Water 

Recovery 

Inclination 

33.83° 

33.83° 

98° 

35.65° 

28.5° 

Orbit Type 

Circular 

Circular 

Circular, 

Near-Integer 

Circular, 

Integer 

Circular 

Orbit Altitude 

350 km 
(189 nm) 

900 km 
(486 nm) 

897 km 
(484 nm) 

479 km 
(259 nm) 

350 km 
(189 nm) 

Launch Site 

Eastern 

Test 

Range (ETR) 

Eastern 

Test 

Range (ETR) 

Western 

Test 

Range (WTR) 

Eastern 

Test 

Range (ETR) 

Eastern 

Test 

Range (ETR) 

Recovery Site 

White Sands 
Missile 
Range 
(WSMR) 

White Sands 
Missile 
Range 
(WSMR) 

White Sands 
Missile 
Range 
(WSMR) 

White Sands 
Missile 
Range 
(WSMR) 

Water 
(ETR, Gulf 
of Mexico, 
WTR) 


5.0 ANALYSIS METHODOLOGY 

The RRS communications subsystem is required to provide a capability for the spacecraft 
and experiment operators to interface with the vehicle and experiments during all phases of the 
mission. NASA's initial studies resulted in requirements to uplink vehicle and payload commands, 
and orbital tracking and vehicle/payload telemetry to be downlinked at least twice a day. System 
design goals are to utilize equipment which is simple, available, reliable, and affordable. Concepts 
that must be considered to meet these goals include use of off-the-shelf technology, generous 
margins of capability, high reliability, easily maintainable, operational cost effectiveness, and 
compatibility to existing communications support networks. 

The TT&C Coverage trade studies were performed with the goal of identifying the best 
combination of onboard and ground support systems for the RRS application. The study was 
divided into three parts: 
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1) The first part of the study addressed both NASA and non-NASA (i.e.. Department of 
Defense) ground stations that have the required support capability and will be available 
over the RRS 10-year operational lifetime i.e., 1992 - 2002. 

2) The second part examined the impact orbital parameters have on the RRS TT&C 
subsystems, and combined with the output of Part 1; determined which communication 
stations/systems could provide, as a minimum, two contacts per day. 

In order to begin the studies, the overall TT&C system requirements were postulated for 
telemetry, command, and tracking functions necessary to support operations in the post- 1992 time 
period. The NASA ground stations. Air Force Space Control Network ground stations, and 
TDRSS capabilities planned to be available were determined. NASA and Department of Defense 
(DoD) engineers, vendors, and other sources were contacted to develop guidelines and 
requirements to provide initial TT&C definition data necessary to complete the studies. 

6.0 ANALYSIS RESULTS 

6.1 NASA/Non-NASA Ground Support Sites 


In determining what ground support sites would be available to support the RRS in the 
1992 to 2002 timeframe, conversations were initiated with the Space Tracking and Data Network 
organization at Goddard Space Right Center (GSFC), the Deep Space Network organization at Jet 
Propulsion Laboratory, and the Air Force Space Network Division at the Air Force Space Test 
Center. In addition, the GSFC Space Network User Guide and the AF Space Test Range 
Handbook were referenced. From these discussions and inferences, the following information and 
results were developed. 

The NASA Space Tracking and Data Network (STDN) consists of a Ground Network 
(GN) and a Space Network (SN). The GN is being phased down and by 1992 will consist of the 
Merritt Island Launch Area (MILA), Ponce de Leon (PDL), and Bermuda Tracking and 
Communication Sites (BDA). These sites will provide prelaunch, launch, and landing 
communications support for spacecraft and launch vehicles during the RRS era. Depending on 
schedules, these sites could provide some limited support to RRS, but could not be considered as 
prime orbital support sites on a continuous basis. The SN consists of two segments, the space 
segment and the ground segment. The space segment consists of two operational Tracking and 
Data Relay Satellites (TDRS) and a space TDRS in geostationary orbit. Each TDRS provides 
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functionally identical communications capability. Figure 6-1 shows the basic TDRS configuration 
available in 1990. The ground segment consists of: White Sands, New Mexico, which provides 
the co mm unications capability for data transfer via the TDRS as well as the operations control for 
the TDRS itself; the NASA Ground Terminal (NGT) which provides the operational interface 
between the TDRSS and the NASCOM common carrier circuits; and the MILA and Vandenberg 
Air Force Base (VAFB) TDRSS relays, which provide a prelaunch, launch, and bonding support 
for the Space Transportation System and for user spacecraft payloads. Based on the above 
discussion, the only NASA STDN service available in 1992 and beyond would be the TDRSS. 



Figure 6-1. TDRSS/User Spacecraft Configuration 
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The Deep Space Network (DSN) consists of the Goldstone, California; Madrid, Spain; and 
the Canberra, Australia deep space communication sites. Controlled by the Jet Propulsion 
Laboratory (JPL), these sites are dual sites, i.e., one side provides only deep space support; the 
second side is the old SDTN sites which were turned over to JPL with the phase down of STDN. 
These sites provide telecommunications and tracking support during an Inertial Upper Stage 
(IUS)/TDRS deployment for the NSTS as well as transfer and on-orbit operations during initial 
checkout and verification phases of the TDRS mission. In addition, the Orbital Space Network 
(OSN) provides backup support to the DSN until the TDRSS becomes fully operational. The 
DSNs would be available for limited support during the 1992 to 2002 timeframe, however, they 
should not be considered for full time (60 days at a time) support to the operational RRS. Figure 
6-2 depicts the NASA Space Network for 1992 and beyond. 



Figure 6-2. NASA Space Network (1992) 
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The ASFCN is a set of common user resources and facilities that collectively are used to 
provide telemetry, command, and tracking support for the DoD spacecraft plus limited NASA and 
foreign government space programs. An overview of the current AFSCN is shown in Figure 6-3. 
The ASFCN will consist of nine (9) sites in the 1992 and beyond timeframe. Six of the sites are 
dual sites and three are single sites. The dual sites have two antennae and associated equipments to 
allow multivehicle support at the site. These sites are located around the world and consist of the 
Vandenberg Tracking Station, New Hampshire Tracking Station, Thule Tracking Station, Guam 
Tracking Station, Hawaii Tracking Station, and the Telemetry and Command Station at Oakhanger, 
England. The single sites are the Indian Ocean Tracking Station, Colorado Tracking Station and 
the Diego Garcia Tracking Station. Figure 6-4 depicts the AFSCN from its current state to its 
projected state in year 2015. In addition to the remote tracking sites, the AFSCN has two control 
centers, the Satellite Test Center at Sunnyvale, California, and the Consolidate Space Operations 
Center at Colorado Springs, Colorado. 



Figure 6-3. Air Force Space Network (1992) 
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The AFSCN can provide the RRS-to-ground interface for TT&C however, its prime 
function is support to the DoD satellite programs. The Air Force could provide limited/backup 
coverage but would not be available for full time (60 days at a time) support for an operational 
RRS. 

6.2 Impact of Orbital Parameters 

To determine the orbital parameters for the RRS the three design reference missions were 
plotted for the NASA Space Network, the TDRSS, and the AFSCN. Figure 6-5 shows the 
ground trace for DRM- 1 350 km altitude and 33° inclination. As shown, the NASA network limits 
its coverage to the northern hemisphere. At this altitude and inclination, you can get two contacts 
per day; however, the contacts are less than 10 minutes each and come within 2 to 3 hours of each 
other. Figure 6-6 displays the DRM-2 configuration, 900 km altitude and 33° inclination. This 
gives basically the same coverage as for DRM-1; contact time does increase to about 10 minutes 
each. Figure 6-7 shows the ground track for DRM-3, 870 km altitude at 98° inclination. At this 
altitude and inclination, the NASA network can meet all of the communications requirements 
except continental U.S. coverage, i.e., two contact per day - 10 minutes coverage; and 10-12 
hours separation of data takes. However, in order to get the separation, the Canberra tracking 
station would have to be utilized. The detailed contact histories for DRMs 1 , 2 and 3 using the 
NASA Tracking Network appear in Appendix A for reference. 



Figure 6-5. DRM-1 Ground Trace - NASA Space Network 
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Figure 6-6. DRM-2 Ground Trace - NASA Space Network 



Figure 6-7. DRM-3 Ground Trace - NASA Space Network 
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The AFSCN orbital traces are depicted in Figures 6-8 through 6-10. These figures show 
the coverage for each of the design reference missions DRM-1, DRM-2, and DRM-3, respectively. 
In DRM-1, the coverage approximates the NASA networks coverage for DRM-1, however, you 
can get 10 - 12 hour separation utilizing foreign sites. DRM-2 will allow coverage for over 10 
minutes, but you must use foreign sites for the separation. DRM-3 allows coverage as required 
and with judicious planning could provide continental U.S. site coverage. The detailed contact 
histories for DRMs 1, 2 and 3 using the Air Force Space Network appear in Appendix B for 
reference. 



Figure 6-8. DRM-1 Ground Trace - Air Force Space Network 
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Figure 6-9. DRM-2 Ground Trace - Air Force Space Network 



Figure 6-10. DRM-3 Ground Trace - Air Force Space Network 
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* AVERAGE COVERAGE- PERCENT 


The TDRSS geometric coverage is summarized for DRMs 1, 2 and 3 in Figure 6-11. As 
shown, each of the design reference missions would have all requirements met, and even in cases 
where additional real-time support might be dictated, the support could be scheduled. The detailed 
contact histories for DRMs 1, 2 and 3 using TDRSS appear in Appendix C for reference. 



ALTITUOE IN KILOMETERS 

Figure 6-11. TDRSS Coverage vs. Altitude and Inclination 

Tables 6- 1 gives summarized tabulations of the contact histories for each of the networks 
discussed above. Based on the coverage tabulation and the ground traces, the best solution for 
RRS TT&C appears to be the use of the TDRSS to support the 10-year life span of the RRS. 
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Table 6-1. Contact History Summary 



NASA Space 
Network - 1992 

AF Satellite Control 
Network 

TDRSS 

DRM-1 
(350 km 
-33°) 

• Can get 2 Contacts Per 
Day 

• Maximum 8 Minutes 
Coverage 

• Cannot Get Coverage 
10-12 Hours 
Separation 

• Can Get 2 Contacts 
Per Day 

• Maximum Coverage 8 
Minutes 

• Can Schedule to Get 
Coverage - 10-12 
Hours Separation 

• Foreign Sites Only 

• Allows Coverage at 
any Time Needed 

• Data Received in USA 

• Only Limitation is 
Scheduling 

« Greater Then 80% 
Coverage Available 
Each Day 

DRM-2 
(900 km 
33°) 

• Same as 350 km 

• Can Get 2 Contacts 
Per Day 

• Maximum Coverage 
12-14 Minutes 

• Can Schedule 
Coverage - 10-12 
Hours Separation 

• Foreign Sites 

• Same as 350 km 

• Greater Than 95% 
Coverage Available 
Each Day 

DRM-3 
(897 km 
98°) 

• Can Get 2 Contacts 
Per Day 

• Can Get 10 Minute 
Coverage 

• Can Get Coverage - 
10-12 Hours 
Separation in USA 

• Same as 33° 
Inclination 

* Possible U.S. Site 
Coverage 

• Same as 900 km, 33° 
Inclination 


7.0 CONCLUSIONS/RECOMMENDATIONS 


Based on the site coverage printouts and the resulting ground plots, it is recommended that 
the TDRSS and associated ground network be utilized to support the RRS over its 10-year life 
(1992 - 2002). Either the NASA Space Network or the AF Satellite Control Network could be 
used as a backup to the TDRSS should there ever be a scheduling conflict due to a manned space 
flight emergency or other unforeseen complications. 
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APPENDIX A 

RRS CONTACT HISTORIES - NASA GROUND STATIONS 
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o h: 

208.368 

13.6773 

293 . 607 

oh: 

153.790 

3 . 00002 


Sen * 456 

Sat : 

1 

Time 

AZ 

EL 

371.172 IX,'. 1 1 

270 . 531 

3 . 00006 

375.303 0L‘. 1$ 

193.132 

40.4929 

379 . 437 of |C 1 

115.743 

3 . 0001 1 


Sen : 

T ime 

445 

Sat : 
AZ 

1 

EL 

380 . 096 

oL: to 

266. 594 

3 . 00010 

383 . 567 

oL \ ti 

211.271 

14 , 1021 

387 . 043 

CL‘i tl 

155.363 

3 . 00000 


Sen : 

456 

Sat : 

1 

Time 

or. V? 

AZ 

EL 

468.202 

257.841 

2.99988 

471 . 522 

0 7 :r/ 

205.888 

12.4070 

474.848 

07.' 

153.870 

2.99993 


Sen: 449 

Sat: 

l 

Time 

AZ 

EL 

1091.56 t H't 

195 . 158 

3 „ 000 1 5 


1832.32 

658.912 

1833.09 


Range 

1832.41 

397.820 

1833.86 


Range 

1832.49 

382.161 

1832.65 


Range 

1832.63 

349.882 

1834.43 


Range 

1833.31 

1111.59 

1834.92 


Range 
1832.33 
520 . 548 
1833.67 


Range 

1833.83 

1092.85 

1935.46 


Range 

1833.16 

1172.38 

1834.78 


Range 

1832.44 


Sen 


Sat : 


1 


10 


a: n 


118, 


2 b 99990 


T line 
1134.17 
1136.37 
1138.56 


453 

irSH 

nr ^ 


AZ 

358 . 681 
30.2365 
61.7324 


EL 

3 . 00084 
5.93420 
3 , 00082 


Sen : 

449 

Sat: 


T ime 


AZ 

EL 

1 186 ■ 4-j* 


232.384 

3 , 00028 

1190.15 


170.381 

18.5818 

1193.88 

/9-rv 

108 . 480 

3 . 00002 

Sen s 

453 

Sat: 


Time 


AZ 

EL 

1228.48 

xo: if 

309 . 335 

2.99998 

1232.43 

X0\ 

18.3628 

25.6380 

1236.39 

X*\ 3^> 

87.4164 

3 . 00021 

Sen ; 

445 

Sat: 


T ime 


AZ 

EL 

1267.82 

8 

169.737 

3 . 00397 

1269.59 

xi : to 

144.795 

4.77315 

1271.35 

xi'./' 

119.925 

3 . 00402 

Sen : 

446 

Sat: 


T ime 


AZ 

EL 

1270.08 

xi : 

200 . 972 

2.99986 

1273.32 

nt'O 

150 . 595 

11.6236 

1276.56 

xi : n 

100 . 329 

2 . 99990 

Sen : 

449 

Sat: 


T ime 


AZ 

EL 

1282.49 

. XX 

249.717 

2.99972 

1286.32 

V- ^ 

184.775 

21 . 1643 

1290.15 

XJ * 30 

119.905 

3 . 000 1 6 

Sen : 

453 

Sat: 


T ime 


AZ 

EL 

1324.62 

X.X ' 

281.633 

3.00051 

1328.83 

2.1 ' 0 J 

4,38967 

58.3071 

1333 . 03 

zx : ' 3 

87.4981 

2.99986 

Sen : 

445 

Sat : 


T i m e 


AZ 

EL 

1361.65 


229 „ 924 

3 . 00001 

1365.76 

U‘. ^ 

153.996 

36.6118 

1369.86 


1 78.2768 

3 . 00010 


1332 . 00 


Range 

1335.79 

1582.94 

1834.50 


Range 

1831.98 

918.793 

1832.26 


Range 

1835.14 

733.672 

1832.94 


Range 

1832.71 

1674.88 

1832.25 


Range 

1832.81 

1211.38 

1832.02 


Range 

1831.95 

841.088 

1833.32 


Range 

1833.76 

406.958 

1832.26 


Range 

1832.65 

560.678 

1831.80 



Sen : 

T ime 
1365.39 
1369.58 
1373.76 


446 " 

^ AZ 

243.963 
‘LXt 1^,2 • 227 
tziSN 80.8106 


S a t : 


1 

EL 

2.99990 
52.9239 
3 . 00003 


Range 

1832.18 

431.542 

1831.37 


Sen: 449 

T ime 

1379.20 2.1* 

1382.40 2. Vo 2 

1385.60 T-V* 0 '* 


Sat : 
AZ 

248.035 

198.715 

149.382 


1 

EL 

2.99984 
11.2399 

2.99985 


Range 

1832.75 

1233.05 

1834.67 


Sen : 

453 

Sat : 

T ime 


AZ 

1421.15 

xT 'll 

270.388 

1425.32 

i3'. vr 

350 . 050 

1429.48 

XV 

70.0107 


1 

EL 

3 . 00000 
47 . 2040 
3 . 00002 


Range 
1832.67 
466 . 105 
1332.18 



456 

Sat: 


T ime 

XX-’ll 
iv-' 7 7 

AZ 

EL 

1454.23 

165.410 

3.01873 

1455.49 

147.948 

3.86862 

1456.73 

130.555 

3.01901 


Range 
1830 . 60 
1752.65 
1830.28 


Sen: 445 

T ime 
1458.19 
1462.34 
1466.50 


Sat : 
AZ 

267.210 

346.565 

65.7578 


1 

EL 

3 . 00014 
42.3590 
3 . 00005 


Range 
1831.90 
503 . 188 
1831.96 


446 

T ime 
1461.96 
1466.19 
1470 . 41 


Sat : 
AZ 

270.908 

356.531 

81.6424 


1 

EL 

3 - 00030 
63.3994 
3 . 00008 


Range 

1831.68 
388.238 

1832 . 68 


Sen : 

T ime 
1517.98 
.1521 .60 
1525.23 


453 


Sat: 

AZ 

277.745 
336 • 9 08 
36.2124 


1 

EL 

2 . 99982 
16.5309 
3 . 00014 


Range 
1832. 14 
991 , 181 
1832.42 


Sen : 

T ime 

1555 . 28 

1559.28 
1563 I 27 


445 


Sat: 

AZ 

290.043 
0 . 907662 
71.6329 


1 

EL 

2.99992 
26 . 4492 
3.00022 


Range 

1831.69 

715.384 

1833.07 


- 24 Hours 



Sen i 


4 '56 


Sat 


I 


T line 
1547.65 
1551 - 50 
1555.34 


A Z 

224 . 930 
159.274 
93.7794 


EL 

3 . 00007 
21 . 7428 
3 . 00020 


Range 
1832 . 00 
824.811 
1831.66 


Sen : 446 

T ime 
1558.65 
1562.89 
1567.13 


Sat: 

AZ 

28 1 . 030 
12.2131 
100 . 301 


1 

EL 

3 . 00005 
84.7822 
3 . 00007 


Range 
1832.03 
351 . 108 
1834.33 


Sen: 456 

T ime 
1643.66 
1647.86 
1652.06 


Sa t : 
AZ 

255.475 

172.673 

90.3269 


1 

EL 

3 . 00027 
56.8507 
3 . 00041 


Range 
1831 . 54 
412.701 
1832.36 


Sen: 445 

Time 
1652, 00 
1656.19 
1660.38 


Sat: 

AZ 

293.706 

15.2280 

96.4018 


1 

EL 

2.99983 
48.4049 
3 . 00023 


Range 

1832.41 

458.678 

1835.03 


Sen : 446 

T ime 
1655.39 
1659.34 
1663.30 


Sat: 

AZ 

272.842 

203.624 

134.452 


1 

EL 

3 . 00012 
25.7776 
3 . 0000 1 


Range 

1833.31 

731.193 

1836.09 


456 

Time 
1740 . 17 
1744.37 
1748.57 


Sat: 

AZ 

269 . 754 
187.088 
104 . 843 


1 

EL 

2.99968 
56.3945 
3 . 00007 


Range 

1831.80 

415.057 

1833.93 


Sen : 445 

Time 
1748.70 
1752 . 72 
1756.76 


Sat : 
AZ 

279. 142 
207 . 084 
135.071 


1 

EL 

3 „ 00065 
29.7025 
3 . 00013 


Range 

1833.92 

658.308 

1836.85 


Sen : 446 

T ime 
1754.23 
1755.41 
1756.55 


Sat: 

AZ 

229.762 
214.017 
198 . 219 


1 

EL 

3.02495 
3.71799 
3 , 02433 


Range 

1833.68 

1770.33 

1834.51 


Sat: 


Sen 


456 


1 



1636 , 86 
1840-72 
1844.57 


266 - 040 
200.791 
135 . 580 


2-99982 
21.4210 
2 a 99959 


Sen : 445 

T ime 
1848,49 
1848.85 
1849.22 


Sat: 

AZ 

221.006 

216.003 

210.960 


1 


EL 

3.05345 

3.12266 

3.05363 


Sen: 456 Sat: 

T ime - AZ 

1935.59 227.983 

1936.73 212.155 

1937.88 196.280 


1 

EL 

3 . 02439 
3.72593 
3.02422 


Sen : 449 Sat : 


T ime 

AZ 

2463.17 

156.305 

2463 . 50 

151.849 

2463.82 

147.434 


1 

EL 

3.05174 

3.10554 

3.05112 


Sen : 449 

T ime 
2555.91 
2559.37 
2562 . 83 


Sat: 

AZ 

219 . 841 
164.559 
109.415 


1 

EL 

2.99996 
14.0857 
3 . 00000 


Sen : 

T ime 
2598 . 04 
2601.62 
2605.19 


453 


Sat: 

AZ 

325.857 

23.5896 

81.3417 


1 

EL 

3 . 00037 
15.5729 
2.99949 


Sen : 446 

T ime 
2640.88 
2642.53 
2644,27 


Sat: 

AZ 

170.483 

146.557 

122.714 


1 

EL 

3 . 00 507 
4.62842 
3.00522 


449 

T ime 
2651.64 
2655 . 50 
2659.35 


Sat: 

AZ 

244. 594 
178.689 
112.972 


1 

EL 

2 a 99951 
22 . CX475 
2 . 99951 


Sen 


T ime 

2693 . 72 


453 


Sat: 


AZ 

29 .1 . 258 


1 


EL 

2 „ 99990 


1832.95 

835.267 

1835,74 


Range 

1832.04 

1825.68 

1832.24 


Range 

1833.34 

1769.26 

1834.21 


Range 

1825.84 

1820.80 

1825.88 


Range 

1830.56 

1090.33 

1831.28 


Range 

1837.49 

1031.63 

1834.75 


Range 
1830 - 30 
1684.93 
1830 . 03 


Range 

1830.79 

816.635 

1832.86 


Range 

1835.96 



39.7131 


2 * 99981 


Sens 445 

T ime 
2731.23 
2734. B9 
2738 . 55 


Sat s 
AZ 

210.136 
149.738 
39. 5058 


1 

EL 

3 it 00023 
17.2100 
3 . 00096 


Sen: 446 

T ime 

2734.67 
2738.67. 

2742.67 


Sat: 

AZ 

228.358 

157.035 

85.9735 


1 

EL 

3.00010 
28.4697 
3 . 00022 


Sen : 449 


T ime 

A 

2748 . 05 

251 

2751 .64 

193 

2755 . 24 

134 


Sat: 1 



EL 

419 

3 . 00107 

004 

16.0019 

679 

3 . 00048 


Sen : 

Time 

2790.17 

2794.37 

2798.58 


453 


Sat: 

AZ 

272.963 

355.701 

79.3186 


1 

EL 

3 . 00009 
59 . 3070 
3.00012 


Sen: 445 

T ime 
2827 .07 
2831.30 
2835.52 


Sat: 

AZ 

253.147 

341.715 

68.8343 


1 

EL 

2.99988 

75.6135 

2.99965 


Sen : 446 

Time 
2830.92 
2835.15 
2839 . 38 


Sat: 

AZ 

261.536 

351.651 

79.0883 


1 

EL 

2.99975 
80 . 1 59 1 
3 . 0000 1 


Sen : 449 

Time 
2845.77 
2847 . 57 
2849.36 


Sat: 

AZ 

231.376 
206 . 095 
180.789 


1 

EL 

3 . 00374 

4,84562 
3 . 00408 


Sen : 453 


T ime 

AZ 

2886*. 80 

272.132 

2390.78 

342.098 

2894.75 

52.3714 


1 

EL 

2.99994 
27.0325 
3 . 00093 


1832 .95 


Range 
1830 • 7 O 
964.847 
1830.24 


Range 
1830.44 
676.594 
1830 . 59 


Range 

1831.72 
1012.26 

1834.73 


Range 

1834.05 

402.950 

1831.86 


Range 

1830.27 

359.532 

1830.79 


Range 

1830.26 

353.927 

1331.76 


Range 
1834.03 
1671 . 13 
1835.73 


Range 

1832.51 

704.143 

1831.29 



2 R : 

T ime 
2917.36 
2920 . 70 
2924 . 03 

4 b 6 

Sat: 

AZ 

206 . 732 
154.215 
101 -B52 

EL 

3 . 0009 5 
12.6120 
3 . 00097 

an : 

T ime 
2924.09 
2928. 12 
2932.14 

445 

Sat: 

AZ 

282 . 700 
354.867 
66.7790 

EL 

3 . 00066 
28.1492 
3.00019 

?n s 

T ime 
2927.63 
2931.86 
2936.08 

446 

Sat : 
AZ 

279.008 

5.29248 

90.4626 

EL 

2.99969 

65.0143 

2,99913 

an : 

T ime 
2984.48 
2986.86 
2989.24 

453 

Sat: 

AZ 

295.758 

330.226 

4.80653 

EL 

3 . 00055 
6.57066 
3 . 00059 

?n : 

T ime 
3012.79 
3016.92 
3021 . 05 

456 

Sat: 

AZ 

244.655 

166.829 

89.4488 

EL 

3 . 00098 
40,9898 
2 . 99925 

in : 

T ime 
3021 . 00 
3025 . 09 
3029.17 

445 

Sat: 

AZ 

294.528 
9 . 47909 
84.0665 

EL 

3 . 000 1 7 
32.5426 
2.99976 

in : 

T ime 
3024 . 27 
3023 . 45 
3032.63 

446 

Sat : 
AZ 

278.570 

198.255 

118.433 

EL 

3 . 00032 
47.8716 
2.99985 


in : 

T ime 
3117.58 
3121.30 
3126.03* 


AZ 

237.421 
201 .890 
117.440 


EL 

2.99967 

66.7967 

2,99952 


Range 
1830. 10 
1158.91 
1830. 16 


Range 

1830.19 

682.716 

1832.17 


Range 
1830 .86 
383.370 
1833.96 


Range 

1831.41 

1530.44 

1831.12 


Range 

1829.88 

514.766 

1831.36 


Range 

1831.26 

613.071 

1834.73 


Range 
1832.42 
462 . 503 
1836.45 


Range 

1833.29 

379.529 

1837.51 


445 


Sat 


1 



ri l . 


i ime 
4062-94 
4066-99 
4071 . 03 


303 - 59V 
16.0412 
8G . 7632 


2 . 99965 
30 . 7664 
2 . 99938 


Sen : 445 Sa t . 

Time AZ 

4101.49 184.524 

4104-10 146-070 

4106 . 70 107 . 726 


EL 

3 . 00064 
7-50158 
3 - 00033 


Sens 446 Sati 

T ime AZ 

4104.30 209-622 

4107.84 152.304 

4111.37 95.1737 


EL 

3 . 00025 
15.1862 
2.99932 


Sen : 449 Sat : 

Time AZ 

4117.06 250.849 

4120.84 187.060 

4124.63 123.493 


EL 

3 . 00 1 09 
20 . 03 1 1 
2.99896 


Jen: 453 Sat: 

Time AZ 

4159.20 278.571 

4163.41 1.54829 

4167.63 85.7625 


EL 

3 . 00102 
61 . 0767 
3 . 00050 


*n: 445 

Time AZ 

4196.15 236.953 

4200 . 32 1 55 . 663 

4204.49 74.9591 


Sat; 


EL 

3.00104 
50 . 6372 
3.00195 


sen : 


Time 
4199.95 
4204 , 16 
4208 . 37 


446 


Sat : 


AZ 

249.462 

163.843 

79.6945 


EL 

3.00103 
66 . 5387 
3 . 00066 


sen i 


T ime 
4213.94 
4216.88 
4219.83 


449 


Sat: 


AZ 

245.231 
200 .827 
156.469 


EL 

3 „ 00080 
9.35892 
2.99970 


ben : 


453 


T ime 

4255 „ 76 


AZ 


Sat : 


EL 

09030 


1 o. i ( Lj 

1838.70 

641.759 

1834.77 


Range 
1828 . 58 
1460.18 
1828.32 


Range 

1828.40 

1041.24 

1828.73 


Range 

1830.04 

873.315 

1834.06 


Range 
1836.28 
396 . 940 
1832.61 


Range 
1828.16 
442 . 802 
1828.68 


Range 

1828.16 

377.941 

1829.96 


Range 
1332^63 
1343 . 08 
1836.34 


Range 

1834.06 



456 


Sat: 


1 


*4 ■ *4- . vj 


o b . b 4 6 i 


Sen : 

T ime 
4287.75 
42S9.97 
4292.18 


AZ 

181.620 

149.616 

117.727 


EL 

3 . 00025 
6.00957 

3 . 00026 


Range 

1828.08 

1570.14 

1828.15 


Sen: 445 

T ime 
4292.37 
4296.98 
4301 . 09- 


Sat: 

AZ 

272.191 

348.993 

65.3790 


1 

EL 

2.99917 
36 . 0349 
3 . 00167 


Range 

1828.33 

565.840 

1830.32 


Sen : 446 

Time 
4296 . 59 
4300 .81 
4305 . 02 


Sat: 

AZ 

273.838 

359.328 

83.5366 


1 

EL 

2.99999 
61 . 1360 
3 . 00051 


Range 

1828.91 

395.282 

1832.43 


; 446 

T ime 

-7.. 26577 
0.620110 
8 . 50630 


Sat : 
AZ 

256.655 

167.898 

79.2588 


EL 

2.99997 

89.1922 

2,99999 


Range 

3187.91 

899.717 

3186.99 


DRM 2 
Alt 900 km 
Incl. 33.83° 


Sen : 449 

T ime 
8.03251 
14.8178 
21 .6141 


Sat: 

AZ 

264.710 
204 . 472 
144.071 


2 


EL 

2.99999 
23 . 0687 
3 . 00002 


Range 

3186.98 

1805.94 

3188.29 


Sen : 

T ime 
55.9451 
63.6745 
71.4071 


453 


Sat: 

AZ 

264.460 

343.335 

62.3618 


EL 

3 . 00000 
54.9430 
2.99998 


Range 

3186.97 

1067.49 

3188.06 


Sen : 

T ime 
90 . 3395 
97 b 5991 
104 . 848 


456 


Sat: 

AZ 

221.240 

153.494 

85.9560 


EL 

3 . 00000 
31.6176 
2.99999 


Range 
3188,42 
1 500 . 8 1 
3137.01 


Sen: 445 

T ime 
98 . 1657 
105 .941 
113.718 


Sa t ; 
AZ 

273.435 

354.068 

74.7481 


EL 

2 w 99994 
53.6728 

2 # 99992 


Range 
3187.56 
1081.51 
3137 . 16 


Sen : 

T ime 
102.310 
110.195 
118.079 

446 

Sat: 

AZ 

276.024 

4.24596 

92.3945 

•-> 

EL 

3 . 00000 
78.4965 
3 . 00005 

Range 
3187.16 
915.672 
3187 . 58 

Sen : 

T ime 
119.618 
123.033 
126.459 

449 

Sat: 

AZ 

243.522 
217.071 
190. 534 

'-y 

EL 

3 . 00001 
5.87740 
2.99999 

Range 

3187.77 

2913.33 

3188.57 

Ben : 

T ime 
165.714 
172.470 
179.240 

453 

Sat: 

AZ 

269.850 
329 - 698 
29.7580 

o 

EL 

3 . 0000 5 

O O ^ CJ Q "T 

2.99999 

Range 

3187.14 

1826.57 

3188.47 

Sen : 

T ime 
208 . 043 
215.863 
223.680 

445 

Sat: 

AZ 

287.922 

10.6035 

93.1650 

EL 

3 . 00001 
59.4217 
3 . 00006 

Range 

3186.97 

1023.31 

3187.96 

Ben : 

T ime 
198.747 
206 . 568 
214.387 

456 

Sat: 

AZ 

250.774 

167.989 

85.3315 

EL 

3 . 0000 1 
66.S218 
3.00001 

Range 

3187.75 

967.745 

3187.03 

Ben : 

T ime 
211.810 
219.621 
227 . 434 

446 

Sat : 
AZ 

282.085 

199.821 

117.397 

EL 

2.99995 
65.2287 
3 . 00003- 

Range 
3186.94 
978 . 280 
3188.43 

Sen : 

Time 

280.112 

280.819 

281.532 

453 

Sat: 

AZ 

314.267 
319 „ 600 
324.973 

EL 

3 . 02860 
3.13942 
3 . 02822 

Range 
3185.35 
3174.30 
3185 . 52 

Ben : 

T ime 
308 . 022 
315.887 

r ( o~T ( y 

456 

Sat: 

AZ 

269.937 

184.233 

98.5734 

EL 

3 „ 00010 
77.6641 
2.99993 

Range 
3187. 09 
918 . 130 
3187.67 



CA ■- - 


lime 
3.17 . 561 
325 , 380 
333.202 


AZ 

2S7.S46 
205 .110 
122.167 

EL 

3 . 00004 
66 . 5208 
3 . 000 1 1 

Range 

3187.06 

970.057 

3188.81 

Sen : 

T itne 
321.691 
328.510 
335.345 

446 

Sat: 

AZ 

273.171 

212.441 

151.485 

o 

EL 

3 . 00007 
23 . 3840 
2.99999 

Range 
3187 . 42 
1793.13 
3189.00 

Sen : 

T ime 
417.423 
425.071 
432.724 

456 

Sat: 

AZ 

276.201 

199.880 

123.412 

n 

EL 

3 . 00006 
48.1707 
3 . 0000 1 

Range 

3186.93 

1152.95 

3188.51 

San : 

T ime 
427.773 
434.278 
440.796 

445 

Sat: 

AZ 

272.191 

215.722 

159.016 

EL 

3 . 00006 
19.4884 
2.99998 

Range 

3187.85 

1973.91 

3189.21 

San : 

T ime 
527.455 
533.769 
540.099 

456 

Sa t : 
AZ 

266.962 

212.798 

158.438 

EL 

3 . 0000 1 
17.8406 
3 . 00003 

Range 
3187 . 49 
2059.96 
3189.07 

San : 

T ime 
1016.30 
1021,66 
1027 . 00 

449 

Sat: 

AZ 

191.126 

147.291 

103.609 

o 

EL 

3 . 00006 
11.7193 
3 . 00000 

Range 

3187.72 

2441.46 

3186.90 

Sen : 

T ime 
1064.89 
1069.33 
1073 . 86 

453 

Sat: 

AZ 

1.91103 
37 . 5713 
73.1071 

EL 

3 . 00007 
8 . 41460 
2 . 89997 

Range 

3189.54 

2695.75 

3188.41 

Sen : 

1'ime 
1122.33 
1130 . 04 
1137.24 

449 

Sat : 
AZ 

227. Q69 
160.967 
94 . 2365 

EL 

2 . 99*996 
30 , 6374 
3.00012 

Range 
3187.36 
1529 « 66 
3186.38 

Sen : 

453 

Sat: 

o 




445 


Sat 


i i 70 . 59 
1177 . 85 
1185.10 


318.574 
26.2401 
93 . 7290 


2 b 99997 
31 . 5382 
3 . 00003 


3189 . 35 
1503. 64 
3197,30 


Sen : 

T ime 

1215.54 
1220 . 04 

1224. 54 


AZ 

176.673 

140.849 

105.165 


EL 

3 . 000 1 2 
8.41949 
3.00012 


Range 

3187.88 

2694.03 

3187.37 


Sen : 446 

T ime . 
1218.05 
1224.27 
1230.47 


Sat: 

AZ 

198.073 

145.007 

92.1631 


EL 

2.99997 
16 . 8602 

2.99998 


Range 

3187.82 

2113.64 

3186.93 


Sen : 

T ime 
1231.22 
1238.83 
1246.44 


449 

AZ 

252 . 070 
176.791 
101 .607 


Sat: 

EL 

3 . 000 1 3 
45.7427 
2.99985 


Range 

3186.87 

1189.58 

3187.56 


Sen : 453 

T ime 
1278.99 
1286.81 
1294.62 


Sat: 

AZ 

^09 999 

11.6085 

94.0399 


EL 

2 . 99980 
65.7757 
3 . 00033 


Range 

3188.65 

974.636 

3186.86 


Sen : 445 

T ime 
1321.27 
1328.75 
1336.22 


Sat: 

AZ 

221 . 510 
149.270 
77 . 3269 


EL 

2 , 99995 
38.5635 
2.99990 


Range 

3187.72 

1324.44 

3186.76 


Sen : 446 

T ime 
1325.31 
1333.02 
1340.72 


Sat: 

AZ 

234 . 943 
156.648 
78.6294 


EL 

2.99994 
52 , 4750 
2.99975 


Range 

3187.48 

1095.56 

3186.78 


Sen : 

Time 

1340.25 

1347.70 

1355.16 


449 

AZ 

264.547 

193.040 

121.484 


Sat: 

EL 

99993 

38 , 1 JO 7 

3 . 00003 


Range 

3186.75 


1333.59 

3188.53 


Sen : * 453 

T ime 
1388.25 


Sat: 


AZ 

270 . 303 


EL 

3 . 000 1 5 


Range 

3187.67 



Ben 


456 


i 403 , 


SO . 5358 


3 . 00001 


3186 . 99 


T ime 
1424.99 
1430.56 
1436.12 


bat : 
AZ 

190.629 

144.605 

98.7661 


EL 

3 . 00000 
12.7336 
2.99997 


Range 
3187.59 
2370 . 73 
3186.83 


Sen : 

T ime 
1430.08 
1437.96- 
1445.84 


445 

AZ 

254.031 

342.247 

70.3183 


Sat : 

EL 

3.00012 
78.7985 
3 . 00002 


Range 

3187.24 

914.719 

3186.86 


Sen : 

T ime 
1434 . 44 
1442.33 
1450.22 


446 

AZ 

262.331 
352.021 
81 . 1488 


Sat: 

EL 

3 „ 00023 
83.2723 
2.99975 


Range 

3186.90 

904.901 

3187.34 


Sen : 

T ime 
1449.88 
1456.26 
1462.66 


449 

AZ 

262.696 
207 . 728 
152.618 


Sat: 

EL 

3 . 00003 
18.5106 
3 . 00034 


Range 

3187.27 

2024.01 

3189.30 


Sen : 453 

T ime 
1497.65 
1505.27 
1512.89 


Sat: 

AZ 

264.300 

339.773 

55.4976 


EL 

2 . 99995 
46.2850 
3 . 00038 


Range 

3187.02 

1181.02 
3187.27 


Sen : 456 

T ime 
1531.64 
1539 . 14 
1546.62 


Sat: 

AZ 

229 . 134 
156.661 
84 . 4308 


EL 

3.00021 
39.4219 
3 . 000 1 3 


Range 

3187.25 

1305.81 

3186.70 


Sen : 

Time 
1540 . 00 
1547.76 
1555.51 


445 

AZ 

278. 164 
358.071 
77.8956 


Sat: 

EL 

3 . 00022 
51 . 5368 
3.00011 


Range 

3186.70 

1107.05 

3187.67 


Sen : 446 

Time 
1544*. 04 
1551.92 
1 559 , SI 


Sat : 
AZ 

278.742 
8.43321 
97 , 4157 


EL 

2.99978 

82.9881 

3 . 00047 


Range 

3186.67 

905.605 

3189.38 



Sen : 453 

T nme 
1607.73 
1613.94 
1620.17 


Sa t : 
AZ 

273.973 

326.932 

20.1063 


EL 

3 - 00022 
16.9916 
3 . 00027 


Range 

3186.84 

2105.96 

3187.46 


456 

Sat: 


Time 

AZ 

EL 

1640.37 

256.375 

3.00012 

1648.22 

171.657 

73.3536 

1656.07 

87.2928 

2.99970 


Range 

3186.78 

933.629 

3187.38 


Sens 445- Sats 

Time AZ 

1649.77 289.217 

1657.63 14.4366 

1665,49 99.3240 


EL 

2.99991 
67.4134 
3 . 00003- 


Range 

3186.72 

964.410 

3188.98 


Sen : 446 

T ime 
1653.53 
1661.24 
1668.96 


Sat: 

AZ 

281.424 
203. 113 
124.694 


EL 

3 . 00000 
53 . 0499 
3.00012 


Range 

3187.03 

1089.46 

3189.54 


L :?n : 

T ime 
1759.31 
1767.00 
1774.70 


445 

AZ 

285.696 
207.997 
130 . 133 


Sat : 

EL 

3 . 00036 
51.1796 
3 . 00007 


Range 

3187.38 

1112.74 

3189.93 


456 

T ime 
1749.70 
1757.55 
1765.41 


Sat: 

AZ 

272.673 

187.991 

103.549 


EL 

3 . 00013 
73.4342 
3 . 00024 


Range 

3186.57 

933.549 

3188.46 


446 Sat: 


T ime 

AZ 


1763.76 

268. 

132 

1770 . 00 

214. 

864 

1776.26 

161 . 

399 


EL 

3 . 00035 
17 .1511 
3.00011 


Range 
3188.14 
2098 .92 
3190 . 12 


456 

T o.me 
1859 . 15 
1866.64 
1874*. 14 


Sat: 

AZ 

275.586 

203.226 

130.748 


EL 

3 . 00013 
39.5586 
3.00005 


Range 
3186 ^ 99 
1303.91 
3189.59 



Sat 


T une 
1370 . 08 
1875.79 
1881 . 51 


AZ 

264.951 

217.569 

169.997 


EL 

3 . 000 1 5 

13,4681 

2.99939 


Range 

3138.86 

2323.83 

3190.37 


Sen: 456 

T ime 
1969.64 
1975.22 
1980.81 


' Sat: 
AZ 

261.351 

215.339 

169.166 


EL 

3.00017 
12 . 8205 
2.99956 


Range 
3188.25 
2366 . 80 
3190.22 


Sen : 449 

T ime 
2457.00 
2463.06 
2469.11 


Sat: 

AZ 

201 . 532 
150.282 
99.2186 


EL 

3 . 00033 
15.7919 
2.99993 


Range 

3186.57 

2174.80 

3186.29 


Sen: 453 

T ime 
2505.22 
2510.81 
2516.40 


Sat: 

AZ 

349.007 

35.2074 

81.2466 


EL 

3 . 00015 
12.8389 
3 . 00004 


Range 
3190 . 66 
2366.07 
3188.82 


Sen : 

T ime 
2564.18 
2571 , 55 
2578.92 


449 


Sat: 

AZ 

234.611 

164.568 

94.7290 


EL 

3 . 00025 
35.3737 
3 . 00038 


Range 

3186.28 

1398.10 

3186.87 


T ime 
2611.89 
2619.39 
2626.87 


Sat : 
AZ 

310 . 706 

997,4 

95.1788 


EL 

3 . 00010 
39.2288 
3 . 00042 


Range 

3190.27 

1311.26 

3187.43 


Sen : 

Time 
2655 . 83 
2661 . 55 
2667.25 


445 


Sat: 

AZ 

189.996 

142.420 

95.0568 


EL 

2.99971 

13.4562 

2.99962 


Range 

3186.77 

2321.59 

3186.26 


Sen : 446 

T ime 
2658,95 
2665.76 
2672 . 55 


Sat : 

AZ EU 

208 . 046 3 . 00007 

147.414 23,0375 

87.0468 2.99964 


Range 

3186.63 

1806.29 

3186.17 


Sen 


449 


Sat 



26fc 30 . 42 

2t8£ - 02 


D o . 1 / i 

180 .665 
105.288 

. ' l -J .i. 

46 • 2330 
3 « 00002 

1181.72 
3138 ■ 10 

Sen : 

Time 
2720.61 
272S . 46 
2736 . 31 

453 

Sat: 

AZ 

283.672 
7.68093 
92 , 0089 

EL 

3 . 00026 
72 . 0093 
3 . 00046 

Range 
3189.23 
940. 103 
3186.72 

Sen : 

T ime 
2762.64 
2770.34 
2778.02 

445 

Sat: 

AZ 

229.888 

151.914 

74.2979 

EL 

3 . 00019 
51 . 1985 
3 . 00062 

Range 

31B6.49 

1110.96 

3186.11 

Ben : 

Time 

2766.83 

2774.64 

2782.44 

446 

Sat s 
AZ 

242 . 263 
159.890 
77.9285 

-nt 

EL 

3 . 00028 
64 . 6268 
2.99948 

Range 

3186.27 

981.665 

3186.62 

Sen : 

T ime 
2781.91 
2789.23 
2796.56 

449 

Sat: 

AZ 

265.554 

196.715 

127.845 

EL 

2.99954 

33.6347 

2.99976 

Range 

3136.55 

1444.20 

3189.45 

Sen : 

Time 

2829.94 

2837.78 

2845.62 

453 

Sat: 

AZ 

267.626 

351.317 

75.5074 

o 

EL 

3 . 00036 
71 . 1744 
3 . 00057 

Range 

3187.97 

943.636 

3186.43 

San : 

T ime 

2865.70 
2872 . 01 
2878.31 

456 

Sat: 

AZ 

201.391 

147.142 

93.1216 

r~i 

EL 

2.99960 

17.7408 

2.99986 

Range 

3186.46 

2063.45 

3136.04 

Sen j 

Time 
2871.83 
2879 . 70 
2887.55 

445 

Sat: 

AZ 

260 . 7 O 7 
345 . 840 
70.7863 

EL 

2.99974 
67.3616 
7 , 00034 

Range 
3186 ^15 
963.941 
3136.85 

Sen ; 

T ime 
2376.18 

446 

Sat : 
AZ 

267.384 

EL 

3 . 00026 

Range 

3135.98 



446 


Sa t 


Sen : 

T ime 
3095. 28 
3102.82 
3110.38 


AZ 

279.910 

206.234 

132.457 


EL 

2 . 99958 
41.9906 
3 . 00035 


Range 

3187.27 

1256.21 

3190.61 


Sen: 456 

T ime 
3191.39 
3199.21 
3207 . 03 


Sat: 

AZ 

274.645 

191.755 

109.141 


EL 

3 . 00046 
66 . 9306 
2.99958 


Range 

3186.11 

967.281 

3189.40 


Sen: 445 

T ime 
3201 .11 
3208 . 58 
3216.07 


Sat: 

AZ 

282.666 

210.666 

138.507 


EL 

2.99978 

38.5560 

2.99972 


Range 
3187.91 
1326.28 
3191 . 16 


Sen : 

446 


Sat: 




T ime 


AZ 


EL 


Range 

3206.08 


261.223 


2.99981 


3189.14 

3211.47 


217.050 


11.8765 


2433.21 

3216.89 


172.722 


2.99993 


3191.23 

Sen : 

456 


Sa t : 


o 


T ime 


AZ 


EL 


Range 

3300 . 92 


274.073 


2.99990 


3187.21 

3308 . 18 


206 . 405 


31.7390 


1498.23 

3315.45 


138.631 


3.00016 


3190.63 

Sen : 

445 


Sa t : 


s-\ 


T ime 


AZ 


EL 


Range 

3312.79 


254.852 


2.99989 


3190.10 

3317.29 


219.141 


8.42993 


2696.34 

3321.80 


183.303 


3 . 00004 


3191.45 

Sen : 

456 


Sa t : 


2 


T ime 


AZ 


EL 


Range 

3412.18 


253.137 


3 . 000 1 5 


3189.26 

3416.65 


217.663 


8.39214 


2698.35 

3421 . 14 


182.074 


2.99989 


3191 . 19 

Sen : 

449 


Sat: 

- 



Time 


AZ 


EL 


Range 

3794.56 


154.807 


3 . 00376 


3185.16 

3796.34 


141.319 


3.71719 


3114.23 

3798*. ii 


127.882 


3 . 00376 


3185.05 



4 4 9 

f 1 iflti 

3697 .. 94 
3904 - 49 
39 i 1.03 


210,675 
1 53 . 437 
96.4187 


EL 

2 . 99966 

20 n i 686 

2 . 99963 


Range 

3185.47 

1937.22 

3185.85 


Sen : 453 

Time 
3945 . 93 
3952.26 
3958.58 


, Bats 
A2 

338.284 

32.6177 

86.7878 


EL 


3 . 00037 
17.8459 
3 . 00082 


Range 

3191.73 

2061.76 

3189.12 


Sen: 446 

T ime 
3995.12 
3998.73 
4002 . 34 


Sat: 

AZ 

168.682 
140. 542 
112.506 


EL 

2.99991 
6.22497 
3 . 00052 


Range 

3185.62 

2879.40 

3185.26 


Sen : 

T ime 
4005 . 60 
4013 . 09 
4020 . 57 


449 


Sat: 

AZ 

240.745 

168.266 

96.0405 


EL 

2.99959 
39.6795 
3 . 00000 


Range 

3185.30 

1299.73 

3187.02 


San : 

T ime 
4053.30 
4060 . 96 
4068 . 60 


453 


Sat: 

AZ 

303.395 

19.5677 

95.7315 


EL 

3 . 00109 
47.6507 
3 . 00064 


Range 

3191.06 

1161.69 

3187.55 


445 

T ime 

4096.55 
4103.06 

4109 . 55 


Sat: 

AZ 

200.986 

144.269 

87.8132 


EL 

3 . 00022 
19.4756 
2.99960 


Range 

3185.58 

1971.63 

3185.24 


Sen : 

T ime 
4100 . 06 
4107.27 
4114.47 


446 


Sat s 
AZ 

217.113 
1 50 . 049 
83 . 2869 


EL 

3 . 00036 
30 . 4650 
3 . 00029 


Range 

3185.40 

1533.74 

3185.43 


449 

T ime 
4114.37 
4121.97 
4129.57 


Sat: 

AZ 

259.593 

134.533 

109.647 


EL 

2 . 99926 
45 . 1527 
3 . 00024 


Range 
3185~ 53 
1199.07 
3188.68 


453 


Sen 


Sat 



456 


Sat 


4 162 . 26 
4170-. 13 
4 1 7 7 » 9 9 


278.74-3 

3.57616 

89.2164 


3 . 00076 
75.9957 
3 . 00036 


3189 . 77 
924 . 068 
3186.57 


Sen s 

T ime 
4203.51 
4205 . 12 
4206.71 


A Z 

151.956 

139.798 

127.690 


EL 

3 . 00583 
3 . 58092 
3.00656 


Range 

3184.74 

3127.40 

3134.53 


Sen: 445 

T ime 
4204.14 
4211.95 
4219.77 


Sat: 

AZ 

237.858 
154.740 
72 . 1502 


EL 

2.99985 
66.5578 
3 . 00060 


Range 

3185.31 

968.404 

3185.63 


Sen : 

T ime 
4208 . 43 
4216.29 
4224.14 


446 

AZ 

249 . 114 
163.157 
78.0498 


Sat: 

EL 

3 . 00074 
76.7433 
3.00149 


Range 
3185.07 
920 . 234 
3186 . 33 


Sen : 

T ime 
4223. 6 i 
4230 . 73 
4237. 87 


449 

AZ 

265.720 
200 .284 
134.820 


Sat: 

EL 

3 . 00099 
28.8249 
3 , 00023 


Range 

3186.27 

1588.52 

3190.29 


Sen s 453 

T ime 
4271 .62 
4279 . 42 
4287.23 


Sat: 

AZ 

265.713 
347 . 509 
69.8645 


EL 

3 . 00051 
64.6426 
2.99969 


Range 

3188.23 

981.936 

3186.08 


Sen : 

T ime 
4306 .65 
4313.48 
4320 . 30 


456 Sat 

AZ 

210.904 

149.884 

89.1353 


EL 

3 . 00057 
23.4912 
3.00061 


Range 

3185,17 

1785.96 

3135.30 


ben ' 


449 


Sat: 


Time 

AZ 

EL 

69.5162 

80.7263 

3 . 0000 .1 

72.3136 

53 . 1705 

A 1 077? 
a X CJ 4- 

4 

76.0949 

25.7578 

3 . 00000 


Range 

3132.29 

2878.79 

3179.93 


Sen : * 456 

T ime 
92.9316 


Sat: 


AZ 

335.140 


EL 

3 . 00000 


Range 

3180.30 


DRM 3 
Alt 897 km 
Incl. 98.0° 



101 . 061 


265 , 875 

3 • 00)000 

3183.20 

Sen : 

T ime 
166 . 063 
173.184 
190.295 

449 

Sat: 

AZ 

148.310 

71.3836 

354.844 

EL 

3 . 0)0)0)01 
49.4543 
2.99998 

Range 
3184.32 
1131 .63 
3179.59 

Sen : 

T ime 
219.290 
224.617. 
229.920 

453 

Sat: 

AZ 

69 . 5508 
117.215 
164.607 

EL 

3 . 00002 
13.7767 
3 . 00000 

Range 

3183.67 

2296.33 

3180.04 

Sen : 

T irne 
269.751 
275 . 125 
281 . 519 

449 

Sat: 

AZ 

206 . 250 
267.613 
329.271 

EL 

3 . 00000 
22 . 40)85 
3 , 000)07 

Range 
3184.43 
1830.59 
3180. 13 

Sen : 

T ime 
319.300 
325.611 
332.927 

4 53 

Sat: 

AZ 

8.67029 

281.745 

194.413 

■j* 

EL 

3.00011 

74.9006 

2.99987 

Range 

3184.41 

925.401 

3130.01 

Sen : 

T ime 
371.812 
377.700 
383.563 

446 

Sat : 
AZ 

120.986 

66.5234 

12.3842 

EL 

2.99996 

18.0560 

2.99999 

Range 

3184.46 
2043.34 

3180.47 

S -9n : 

Time 
424.439 
423 . 087 
431 .740 

453 

Sat: 

AZ 

297.923 

267.174 

236.378 

EL 

2.99993 
6 . 70334 
2.99998 

Range 

3183.78 

2334.40 

3181.39 

Sen : 

T irne 
471 . 931 
478.799 
485 . 648 

44 5 

Sat: 

AZ 

142.684 
72 . 320)4 
2.38139 

bL 

2.99998 
35.4818 
3 . 00017 

Range 

3184~?5 

1393.44 

3180.79 

Sen ; 

T ime 
471.730 
478 . 922 
486.126 

446 

Sat: 

AZ 

180.919 
260 . 452 
340.437 

EL 

2.99986 
51.7875 
3 a 0000)4 

Range 

3134.98 

1101.93 

3180.63 



Sen : 

T ime 
574 . 061 
580 . 457 
586.875 

445 

ba L : 
AZ 

202.499 

264.215 

326.288 

EL 

2 b 99999 
23.0569 
3 . 00010 

Range 
3185.06 
1803.46 
31B1 .48 

Sen : 

T ime 
578.442 
584.457 
590.448 

456 

Sat: 

AZ 

121.735 

65.5917 

9.76823 

EL 

2.99991 
19.3899 
3 . 00008 

Range 
3184.40 
1973.49 
3180 . 18 

Sen : 

T ime 
678.493 
685.699 
692.910 

456 

Sat: 

AZ 

180.735 
260 . 568 
340.841 

EL 

2.99999 
52.3497 
3 . 00000 

Range 

3184.98 

1094.91 

3180.38 

Sen : 

T ime 
915.294 
922 .055 
928.798 

449 

Sat : 
AZ 

26.4811 
94 . 5800 
162.354 

EL 

3 , 00034 
29.4078 
2.99994 

Range 

3179.66 

1564.71 

3183.86 

Sen : 

T ime 
970 . 906 
975.060 
979 . 205 

453 

Sat: 

AZ 

127.564 

92.0674 

56.6624 

EL 

2 , 99994 
8.03886 
2.99993 

Range 
3181.74 
2721 .15 
3184.63 

Sen : 

T ime 
1016 . 89 
1023.79 
1030.71 

449 

Sa t : 
AZ 

2 . 03837 
290 . 906 
219.381 

EL 

2.99988 
37 . 9922 
2 - 99992 

Range 

3179.33 

1333.18 

3183.60 

Sen : 

T ime 
1070 . 14 
1077 . 46 
1084.73 

453 

Sat : 
AZ 

166 .961 
77.4756 
348 . 541 

EL 

3 . 000 1 7 
82 . 7905 
3 . 00002 

Range 
3130.34 
904 » 005 
3185, 17 


Sen s 

T ime 
1122.32 
1123-. 93 
1125.55 


Sat: 

AZ 

322 . 738 
309 .616 
296.395 


EL 

3.00687 
3.70774 
3 . 00668 


Ranqe 
3179 ~ 27 
3110. 16 
3180.35 


449 



446 


Sat s 


sen : 


T i ! n e 
1124,95 
1130,40 
1136.00 


AZ 

42 - 0460 
92.1261 
141 .978- 


EL 

3 . 00014 
14.2253 
3 . 00004 


Sen : 


453 


Sat: 


T ime 

AZ 

EL 

1 173 • 33 

197.352 

2.99988 

1178.38 

241.951 

12.3122 

1183.45 

286.797 

3 . 0000 5 


Sens 445 Sat: 

Time AZ 

1227-39 ' 25.7835 

1234.34 97.9714 

1241.27 169.749 


EL 

3 . 000 1 3 
35.7534 
2 . 99999 


Sen : 


446 


Sat: 


T ime 

AZ 

EL 

1225.27 

6 . 06869 

3 , 00016 

1232.49 

285.374 

60.6379 

1239.72 

204.192 

3.00017 


b r.n : 


T ime 
1330.24 
1333.04 
1335.86 


446 


Sat: 


AZ 

323 . 806 
300 .609 
277.266 


EL 

3 , 00031 
5 . 22924 
2.99998 


: an ; 


T ime 
1329.44 
1335.75 
1342.09 


445 


Sat; 


AZ 

350.611 
290. 187 
229 . 375 


EL 

3.00013 

23.3425 

2.99988 


Time 
1330 , 13 
1335.49 
1340.83 


456 


Sat: 


AZ 

42.4568 

90.5184 

138,382 


EL 

2 . 99998 
13.1126 
C? Cy O Cp 4. 


Sen : 


T ime 
1430.36 
1437 . 63 
1444.91 


456 


Sat: 


AZ 

8.36351 
284.933 
200 . 982 


el: 

3 . 00043 
70 . 0520 
3 . 00031 


Range 

3180.80 

2268.14 

3183.95 


Range 

3180.48 

2395.24 

3184.26 


Range 

3180.59 

1386.43 

3184.10 


Range 

3179.91 

1010.23 

3183.97 


Range 

3180.50 

2966.05 

3182.43 


Range 

3180.26 

1790.09 

3183.88 


Range 
3180 . 50 
2340 . 55 
3183.69 


Range 

3179.59 

946.801 

3183.77 



I L Jfl0 

1 LUO. 65 
1514. 10 
1517-54 


H 

i. 

C.L. 

82. 

4490 

2 b 99995 

53 . 

5260 

6,52837 

24. 

7497 

3 . 00009 


Sen : 456 

T ime 
1534-36 
1538. 28 
1542.21 


Sat: 

AZ 

334.149 

300.921 

267.503 


EL 

2.99994 

7.78733 

3.00012 


449 

Sat: 


T ime 

AZ 

EL 

1607.36 

149.289 

3 . 00044 

1614.50 

71.6931 

51.2026 

1621.64 

354.447 

2.99982 


Sen: 453 

T ime 
1660.51 
1665.92 
1671.30 


Sat: 

AZ 

68.2975 

116.926 

165.269 


EL 

2.99992 

14.3153 

2.99996 


Sen : 

T ime 
1710.15 
1716.47 
1722.81 


449 

AZ 

207.389 

267.889 

328.691 


Sat : 

EL 

3 . 00035 
21.6339 
3 . 00002 


San : 

T ime 
1759.63 
1766.94 
1774.25 


453 


Sat: 

AZ 

7.68014 

281.452 

194.903 


EL 

2.99991 
72.1981 
3 . 000 1 6 


Sen : 446 

Time 
1813.05 
1819.01 
1824 . 94 


Sat: 

AZ 

122. i86 
66 .7961 
11.7240 


EL 

3 „ 00034 
18,7554 
3 . 00002 


Sen : 453 

T ime 
1866 . UO 
1S69.44 
1872.89 


Sat: 

AZ 

295 . 810 
266.902 
237.963 


EL 

2 . 99987 
6.24335 
3 . 00005 


Sen : 


445 


Sat: 


T ime 

< o i 7 .. 2 1 


AZ 

1 Ol 3 .7 a 4 


EL 

3 „ 0003 1 


Man ye 
3182.95 
2848.64 
3130.22 


Range 

3179.91 

2740.02 

3182.46 


Range 

3185.00 

1108.87 

3179.88 


Range 

3183.03 

2261.21 

3179.68 


Range 

3185.10 

1865.92 

3180.50 


Range 

3183.69 

936.358 

3179.64 


Range 

3185.17 

2006 . 83 

3180.83 


Range 

3183.04 

2874.44 

3130,95 


Range 

3185,67 



446 


Bat 


1927 . 00 


1 . 77020 


Cj >i lj ' 7 .L '+ 

3 - 00027 


31 


31 - 19 


Sen : 

Time 

1913.08 

1920.25 

1927.44 


AZ 

181.937 

260.668 

339.869 


EL 

3 . 00005 
49 . 7703 
2.99969 


Range 

3185.71 

1128.45 

3181.07 


Sen : 

T ime 
2015.46 
2021.79- 
2028 . 15 

445 

Sat: 

AZ 

203 . 670 
264 . 408 
325 . 506 

EL 

3 . 00003 
22.1479 
3 . 00014 

Range 

3185.81 

1843.86 

3181.98 

Sen : 

T ime 
2019.68 
2025.76 
2031.82 

456 

Sat: 

AZ 

122.891 

65.8825 

9.18568 

EL 

3 . 00048 
20.0966 
3 . 00009 

Range 

3185.08 

1938.75 

3180.50 

Sen s 

. T ime 
2119.85 
2127.03 
2134.22 

456 

Sat: 

AZ 

181.745 
260.799 
340 . 320 

•j* 

EL 

3 . 0000 1 
50.3759 
3.00112 

Range 
3185.72 
1120.22 
3180 . 6 •-> 

Sen : 

T ime 
2356.60 
2363.39 
2370. 18 

449 

Sat: 

AZ 

25,9708 

94.3516 

163.417 

•-* 

EL 

2.99983 
30.4375 
3 . 00087 

Range 

3179.31 

1531.73 

3183.03 

1 3 n ; 

T ime 
2412.10 
2416 .41 
2420 . 7 1 

453 

Sat: 

AZ 

128 . 827 
91.7990 
54.8784 

EL 

3 . 000 1 2 
8 . 53204 
3 . 00003 

Range 

3182.19 

2681.25 

3185.39 

Sen : 

Time 
2458.23 
2465 . 10 
2471.99 

449 

Sat: 

/\ ~r 
M L. 

1 . 63046 
291.213 
220.333 

EL 

3 . 00077 
36.7509 
2.99989 

Range 
3178 ~ 90 
1361 . 13 
3182.85 

Sen : 

T ime 
2511.46 
2518.79 

2526 - 1 1. 

4 53 

Sat : 
AZ 

167.443 

77.0045 

347 . 556 

EL 

3 . 00037 
85.6448 

3 00 1.28 

Range 
3180.72 
900 . 327 
3185.80 



Sen 


449 


Sat 


T ime 
2564,00 

2565- 21 

2566- 43 


AZ 

319 . 805 
309-986 
300 . 067 


EL 

3.01737 

3.40861 

3-01688 


Range 

3177.87 

3139.15 

3178.63 


Sen : 

T ime 
2566.20 
2571-83 
2577.43 


446 

AZ 

41.1507 

92.3541 

143.323 


Sat : 

EL 

3.00015 
14.8654 
3 . 00000 


Range 

3180 . 24 

2227.24 
3183-21 


Sen : 453 

T ime 
2614-72 
2619.68 
2624.66 


Sat: 

AZ 

198.072 

241.657 

285.475 


EL 

3 . 00029 
11.8201 
3 . 0003 1 


Range 
3180 - 87 
2430 . 28 
3184-90 


Sen : 

T ime 
2668.69 
2675.67 
2682.63 


445 


Sat : 
AZ 

25.1155 

98.1640 

170.811 


EL 

3 . 00092 
37.2111 
3 . 00043 


Range 

3179.98 

1351.34 

3183.29 


Sen: 446 

T ime 
2666.61 
2673-81 
2681 . 02 


Sat : 
AZ 

5.54247 
285.632 
205 . 195 


EL 

2.99972 
58-3028 
3 . 00043 


Range 
3179.52 
1030 . 55 
3183.18 


Sen : 

T ime 
2770.81 
2777.06 
2783.33 


445 


Sa t : 
AZ 

349 . 930 
290.426 
230 . 532 


EL 

3 . 00004 
22.4594 
3 . 0007 4 


Range 

3179.79 

1827.71 

3183.03 


Sen : 446 

T ime 
2771.77 
2774 . 33 
2776.91 


Sat: 

AZ 

322 .051 
300.917 
279.645 


EL 

3 . 00023 
4.83824 
3 . 00021 


Range 
3180.0 
3001 . 9 
3181 .6 


Sen : 

T ime 
2771.38 
2776 *83 
2782.27 


Sat: 

AZ EL 

41.5783 2.99992 

90.7681 13.7039 

139.756 2.99993 


Range 
3179.97 
2300 . 83 
3182.96 


456 


lo m lo 



Sen : 

T ime 
2871.70 
2878 . 95 
2886.22 

456 

Sat : 
AZ 

7 . 88483 
285 . 203 
201 . 970 

EL 

2.99945 
67.4939 
3 . 00021 

Range 

3179.28 

960.723 

3133.02 

Sen : 

T ime 
2951.80 
2955.39 
2958.97 

449 

Sat : 
AZ 

84. 1148 
53.8814 
23.7946 

EL 

2.99978 
6 . 87930 
2.99978 

Range 

3183.60 

2818.36 

3180.50 

Sen : 

T ime 
2975.80 
2979.57 
2983.36 

456 

Sat: 

AZ 

' 333.110 
301.239 
269.181 

EL 

3 . 00020 
7.37378 
3 . 00029 

Range 

3179.46 

2774.40 

3181.70 

Sen : 

T ime 
3048.66 
3055.82 
3062.98 

449 

Sat : 
AZ 

150 . 265 
72.0111 
354.051 

EL 

3 . 00063 
53.0193 
2.99998 

Range 

3185.70 

1086.94 

3180.11 

8 :n : 

T ime 
3101.73 
3107.22 
3112.68 

453 

Sat: 

AZ 

67 . 0602 
116.640 
165.919 

EL 

3 . 00048 
14.8673 
2 . 99983 

Range 
3182.33 
2226 . 09 
3179.38 


449 

Time 
3151 - 55 
3157.31 
3164.10 


Sat: 

AZ 

208. 538 
268.166 
328. 101 


EL 

3 . 00032 
20.8814 
2.99975 


Range 
3185.80 
1901 .43 
3180.86 


T ime 

AZ 

200 . 97 

6 . 68780 

:208 . 26 

281 . 162 

:215.56 

195.396 


EL 

3 . 00 116 
69.5567 
3 . 00018 


Range 

3182.83 

949.100 

3179.34 


Sen : 

T ime 
3254.23 

3260.31 

3266.32 


Sat : 
AZ 

123.375 
6 7 . 068 O 
11.0733 


Et_ 

3.00011 
19.4755 
2 . 99954 


Range 

3185.92 

1970.39 

3131.21 


446 



445 


Sat 


3310 - / 9 
3314.02 


H i- 

293.567 

266.627 

239.674 


3 . 00021 
5.79124 
2 . 99999 


K a i \ g =? 
3182 • 28 
2914 . 51 
3130.54 


Sen : 

T ime 

3354.43 

3361.43 
3368 • 36 


A 1 

144.799 

72.7839 

1.16271 


EL 

2.99979 
38.3638 
3 . 0000 1 


Range 
3186.47 
1327.09 
3181 .59 


Sen : 446 

Time ’ 
3354.43 
3361.58 
3368.75 


Sat: 

AZ 

182.958 

260.875 

339.297 


EL 

2.99998 

47.8369 

2.99973 


Range 

3186.46 

1156.07 

3181.44 


Sen: 445 

T ime 
3456.86 
3463. 13 
3469.42 


Sat : 
AZ 

204.855 

264.605 

324.712 


EL 

3 . 00047 


21.2688 

2.99972 


Range 

3186.51 

1884.53 

3182.50 


Sen : 456 

T ime 
3460 . 93 
3467 . 07 
3473.19 


Sat: 

AZ 

124.037 

66.1717 

8.61264 


EL 

3 . 00013 
20.8241 
3.00109 


Range 

3185.83 

1904.09 

3180.69 


456 

T ime 
3561.20 
3563 . 36 
3575 . 54 


Sat : 
AZ 

182,758 

261.028 

339.796 


EL 

3 . 00056 
48.4812 
2.99980 


Range 
3186.40 
1146.58 
3181 . 10 


Sen : 449 

T ime 
3797 . 90 
3804 . 73 
3811.55 


Sat: 

AZ 

25.4679 

95.1233 

164.475 


EL 

3 . 00039 
31 . 5039 
2.99981 


Range 
3178 ~ 33 
1499 .11 
3182.39 


Sen : 453 

T ime 
3853.30 
3857.76 
3862.21 


Sat: 

AZ 

130 . 031 
91 . 5306 
53.1547 


EL 

3 . 00024 
9.03491 
2.99995 


Range 

3182.67 

2641.40 

3186.18 


Sen : 

T ime 

"TQgcj t=o 


449 


Sat : 

AZ 

22086 3:00120 


Range 

3 179 49 


.1 



Sat 


7 ; 90 


3182 . 06 


453 

T ime 
3952.78 
3960 .11 
3967.44 


A Z 

167.924 
75.9743 
346 . 572 


EL 

3 . 00016 
88.5127 
3 . 00050 


Range 

3181.17 

898.630 

3186.63 


Sen : 446 

T ime 
4007 . 46 
4013. 17* 
4018.86 


Sat: 

AZ 

40 . 2774 
92 . 5830 
144.646 


EL 

2.99981 

15.5217 

2.99993 


Range 

3179.70 

2186.49 

3182.47 


Sen : 

T ime 
4005 . 95 
4006 . 50 
4007.05 


449 

AZ 

314.745 

310.355 

305.888 


Sat: 

EL 

3.03535 

3.11383 

3.03565 


Range 

3175.73 

3167.99 

3175.98 


Sen : 453 

T ime 
4056,11 
4060 . 97 
4065 • 86 


Sat: 


AZ 

198.808 
241 .359 
284 . 135 


EL 

2.99979 
11.3388 
3 . 00012 


Range 

3181.40 

2465.29 

3185.59 


San : 445 

T ime 
4109.99 

4117.00 

4124.00 


Sat: 

AZ 

24.4537 

98.3577 

171.867 


EL 

3 . 00096 
38 . 7340 
2.99960 


Range 

3179.43 

1316.95 

3182.62 


446 

T ime 
4107.95 
4115.13 
4122,32 


Sat : 
AZ 

5.01541 
285.872 
206 . 200 


EL 

2,99973 
56 . 0563 
2 . 99964 


Range 

3179.04 

1052.23 

3182.50 


Time 

AZ 

EL 

Range 

4212.19 

349.240 

3 . 00027 

3179.26 

4218.37 

290 .663 

21 . 6055 

1865.51 

4224.58 

231.698 

3 . 00002 

3182.33 


446 

T ime 

Sa t : 
AZ 

EL 


Range 

4213*1 33 

320 . 077 

3 . 00049 


3179.54 

4215.62 

301.225 

4 . 45380 


3037 . 74 

4217 , 93 

282 . 248 

3 , 00099 


3180 . 79 



456 


en ; 

fime 
4212.63 
4213 . IS 
4223.71 


AZ 

40.7251 

91.0176 

141.106 


EL 

3 . 00062 
14.3092 
3 . 00046 


Range 
3179.34 
2261 . 22 
3132.16 


1 


20 

19 

14 

16 

17 

0 

0 

0 

0 


0 

0 

0 

0 
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APPENDIX B 

RRS CONTACT HISTORIES - AIR FORCE SPACE CONTROL NETWORK 
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907 


Sat : 


1 


Time 


AZ 


EL 


Range 

131 , 134 

os : o \ 

241.606 


3 . 00008 


1832.80 

185,099 

o3: 

172.009 


26.3710 


717.593 

189.062 

0S:o1 

102. 455 


2.99999 


1832.37 









902 


Sat: 


1 


T ime 


AZ 


EL 


Range 

188 , 456 

o3*.o$ 

240.201 


3 . 00005 


1832.34 

191 . 598 

oSm* 

191.965 


10.8036 


1256.25 

194.742 

03*. is* 

143.700 


3 . 0000 1 


1833.13 


2 om o 


CONTACT HISTORY 
AF SPACE NETWORK 


DRM 1 
Alt 350 km 
Incl. 33.83° 




7 


* 




2 


7 





Sat: 


1 


Sen : 


f ime 


AZ 

264 . 134 

oA-'.slV 

254 . 568 

268.356 


334.616 

272 . 527 

04 ••33 

54.6976 


Coovc 

900 


Time 

04.34- 

AZ 

273.601 

261.399 

277.823 

o4 • 'iS 

176.031 

282.045 

o4 :4a. 

90 . 8023 


EL 

2 - 99997 
44.8861 
3 . 00003 


EL 

3 . 00006 
68.7289 
3.00001 


Range 

1834.29 

483.443 

1832.74 


Range 

1832.59 

373.596 

1832.52 











Sen : 

907 

Sat : 

1 



T ime 


AZ 


EL 

Range 


277.392 

04-:V7 

256.927 


2.99994 

1832.32 

) 

281.379 

©4 : 41 

186.410 


27.6473 

692.858 d 

! 

285.368 

04 -.4^ 

115. 900 


3 . 00004 

1833.04 









Sen : 

905 


Sat: 

1 



T ime 


AZ 


EL 

Range 


347.664 

0S-4S 

209 . 582 


3 . 00010 

1834.93 

n 

351 . 508 

os-sa 

144. 194 


21 . 1921 

841.912 

355.348 

oS-SS 

78.9215 


3 . 00009 

1834.20 



WOLPk 






Sen : 

901 


Sat: 

1 



T ime 


AZ 


EL 

Range 


362.058 

oU’-oa. 

295.838 


2.99986 

1832.98 

7 

365.344 

Oto'-oS - 

347.048 


11.6616 

1209.49 


368.628 

of.o<f 

38 . 2503 


3.00013 

1832.28 



Coovc 






Gen : 

900 


Sat: 

1 



T ime 


AZ 


EL 

Range 


370.164 

Ofe’-lO 

271 .833 


3.00012 

1832.29 

7 

374.351 

o (» '• 1 4- 

190.425 


52.3747 

434.822 


378 . 540 


109.074 


2.99997 

1833.48 



F4<-Cosi 






Sen : 

907 


Sat : 

1 



T ime 


AZ 


EL 

Range 


374.149 

0 1* '• '4 

253.596 


2 B 99992 

1832.65 

7 

377.537 

0 U- 19 

200. 143 


13.1604 

1135.01 


380.929 

0 • A 1 

146.642 


2 . 99997 

1834.05 



(aVJftH 






Sen : 

905 


Sat: 

1 



T ime 


AZ 


EL 

Range 


444.058 

of'-aA- 

260.646 


2. 99995 

1834.47 

Z 

448.023 

oT- M 

330 , 238 


25 . 2965 

740.887 


451.988 

o'!'- 52, 

39 . 8808 


3 . 00003 

ISo-- 1 • 1 



H0u4 






Sen : 

90 1 


Sat: 

1 



T ime 

4 

AZ 


EL 

Range 



» . 4 _ 

•' ■■■' 


•"V ■■■■; ■■■-, •< "*> 


* 



1444.28 

1832.65 


h-q2./S9 OT'- 4"3 

1 . 82549 

/ . / 8 2 /' 2 

465.465 0"?-.4£ 

41.3624 

2 b 99993 


Sen : 

too*. 

900 

■ Sat: 


Time 


AZ 

EL 

466.997 

err- 

263.653 

3 . 000 1 6 

470.657 

o*T’.S| 

203. 582 

17.1377 

474.322 

01 -.SV 

143.455 

3 . 0000 5 


Sen : 

904 

Sat: 


T ime 


AZ 

EL 

521.678 

OV*3l 

153.768 

3.03950 

521.893 

0^:43- 

150.821 

3.06309 

522 . 108 


147.864 

3.04014 


Sen : 

<aOAw\ 

905 

Sat: 


T ime 


AZ 

EL 

544.004 

OT '. 04 . 

325.362 

3 . 02533 

545.124 


340.894 

3.67320 

546.240 

O'? • ot» 

356.385 

3.02486 


Sen : 

901 

Sat: 


T ime 


AZ 

EL 

556.560 

or. n 

319.060 

2.99999 

560 . 108 

or. ao 

16.2553 

14.6698 

563.656 

o1*.a4- 

73.4129 

2.99987 


Sen : 

xi4t>X 

904 

Sat: 


T ime 


AZ 

EL 

614.530 

\o-.\S 1 

223 . 663 

2.99995 

618.682 

io-. I<? 

144.948 

41 .956B 

622.833 

10 .as 

66.3135 

2.99983 



HU.uA 



Sen : 

901 

Sat : 


T ime 


AZ 

EL 

652.722 

to-. S3 

299.443 

3 . 00020 

656.959 

IO--S1 

28 . 0834 

79.0243 

66 i . 198 

\\ *.o\ 

116.191 

2.99984 


Sen : 

Xi4VL 

904 

Sa t : 


T ime 


AZ 

EL 

711.971 

IHSa. 

274.681 

2.99991 

715.174 

H-SS - 

324. 165 

11.1191 

718.379 

If S$ 

13.7089 

3 . 00007 


1 


1 


1 


1 


1 


Range 

1832.89 

969.946 

1834.64 


Range 

1830.08 
1827.91 

1830.09 


Range 

1830.55 

1770.72 

1830.26 


Range 

1832.63 7 

1066.91 

1834.21 


Range 

1833.91 * 

507.905 

1834.50 


Range ( 
1833.64 g 
356.492 
1835.84 


Range 
1334.35 
1240 . 25 
1834.03 


901 

Time AZ 

750.248 262.294 

753.315 \3L-.S3 215.608 


EL 

o ^ 99997 
10.1218 


Range 
1835 . 40 
1298.49 


Sen : 


Sat: 


1 




A 





Sen : 

905 

Sa t : 


1 

Range 

T ime 


AZ 

EL 


835.609 

V3'SU 

340.638 

3 . 00006 


1833.80 

838.511 


24 . 2306 

8.86482 


1374.39 

841.415 

t A- : o 1 

67 . 8080 

3 . 00006 


1835.44 

Sen : 

CiOM 

905 

Sat: 


1 


T ime 


AZ 

EL 


Range 

931 .081 

\5 • 1' 

304.946 

2.99974 


1835.08 

935.318 


33.0911 

77.3891 


358.960 

939.558 

tS-.*o 

120.776 

2.999B6 


1836.87 







Sen : 

905 

Sat: 


1 


T ime 


AZ 

EL 


Range 

1029 . 09 

n’.o^ 

255.671 

3 . 000 1 5 


1836.74 

1031.72 

n-.ta. 

216.945 

7.56672 


1463.74 

1034 . 36 

n • 

173.162 

3.00013 


1837.11 







Sen : 

904 

Sat : 


1 


T ime 


AZ 

EL 


Range 

1302 . 40 

3V.43L 

3.41775 

3 . 00088 


1836.89 

1304.62 

a \ : 

35.2926 

5.94412 


1584.20 

1306 . 84 

ar-47 

67.1459 

3.00049 


1837.49 


"Soss 





E'en : 

902 

Sat: 


1 


T ime 


AZ 

EL 


Range 

1367.26 

aa:4i 

182.731 

3.00401 


1831.60 

1369.02 

aa-.4-i 

157.816 

4.78350 


1673.01 

1370.78 

aa-.s i 

132.967 

3 . 00424 


1831.38 


iNlfcrt- 





o n : 

904 

Sat: 


1 


T ime 


AZ 

EL 


Range 

1396.39 

av. n 

305.329 

3 . 00003 


1837.58 

1401 . 14 

av.at 

215.666 

87.8710 


351.461 

1405.38 

Zi- a< 

125 . 932 

3 . 00009 


1837.01 


L.-.n I 


T ime 
10 ,.8640 
13.9597 
17 . 0621 


906 

00 ’ \\ 
o& : tV 
oC>: M 


Sat: 


AZ 

231-235 
207.445 
183 . 552 


EL 

3 • 00003 
5.33486 
3 . 00002 


r 


r 


Range 

5187.13 

2962. 14 
5187 . 75 


r 


V 




DRM 2 
Alt 900 km 
Incl. 33.83° 


904 


T ime 
23.7010 
36.3724 
44.0555 


Oo:2l 2’- 


AZ 

>1 .620 
00 3 U 214.453 
0t>*.4-4- 136.947 


EL 

2 . 99998 
47.2593 
2 - 99999 


Range 
3138.86 
1167 . 16 
3187.97 


/S’ 


Sen 


Sa t : 






(2 n • 

2 


T ime 
30.4953 
85.7546 
90.9954 

901 

Ot ’• 2-1 
oi'-at 
0l.3\ 

A Z 

184.140 

141.284 

98.6091 

Od L < 

EL. 

3 . 00000 
11.0753 
2.99998 

Range 

3188.78 

2489.35 

3188.36 

T ime 
89.4711 
96.5439 
103.604 

Hoo'A- 

900 

0\ •• 30 
0\ :31 
0 \ A.V 

AZ 

215 . 884 
151.317 
86.9645 

Sat: 

EL 

2.99997 

27.4155 

2.99999 

Range 
3188.50 
1636 . 47 
3187.07 

T ime 
93.3945 
100 . 734 
108 . 066 

907 

0\‘-33 
o \ V\ 
0 \ ■ 4i 

AZ 

229 . 046 
159.829 
90.7711 

Sat: 

EL 

3 . 00000 
34 . 0086 
3 . 00006 

Range 

3188.10 

1433.90 

3186.92 


902 

T ime 

100.890 0' : AI 


AZ 

249 . 139 


108.258 179.405 

115.625 0>'.St 109.680 


EL 

2.99995 

35.1375 

2.99989 


Range 
3187-29 
1404 - 50 
3187.33 


TisiS>X 

904 

T ime 

140.998 0 3*. 3- 1 
146.323 02'Z(+ 


AZ 

249 . 468 
205.981 


151.661 03l:2>£ 162.377 


EL 

2.99999 
11 . 1048 
7 „ ooooo 


Range 
'138.68 
2486.58 
5187 . 47 


; 901 

Time AZ 

186.986 OV.cH 225.938 
194.704 OV-lS' 147.263 
202.414 OV 2A 68.9029 


EL 

2.99995 
52.5556 
3 . 00006 


CooK. 

900 

Time 

197.649 03-IS 


ime A Z 

.649 03-IS 247.065 

1.449 165 . 292 


213.247 0 V33 


83.671'. 


EL 

3 . 0000 1 
63.3251 
3 . 00001 


hAv.Co^ 

; 907 

Time AZ 

201.915 03- 254.037 
209.635 03:30 175.491 

217.354 o3s 3T 96 ■ 9969 


EL 

3 . 00002 
53.9786* 
3 „ 00003 





Sen 


Sat 


4 V4. o 41 0*7 :o4 1 9 7 . 3 2 2 

431-791 OTMJL 117. 688 


; . ooooo 


1U49 . it 
3 IBS. 40 


FAUCOfJ 

907 


T ime 


AZ 

EL 

Range 

420 - 570 

o"l -ol 

267.128 

2.99992 

3187.09 

427.382 

DT.Ol 

206 , 513 

23.4060 

1791.81 

434.206 

Ol.MA- 

145.726 

2.99991 

3188.70 




Sen s 

T ime 
476.481 
481.529' 
486.566 

IMM. 

904 

OT.S1 

0%:oX 

oi:ol 

AZ 

195.688 

154.892 

114.190 

Sat: 

'-y 

EL 

3 . 00008 
9.94299 
3 . 00008 

Range 

3187.20 

2573.24 

3188.14 

Sen : 

T ime 
500 .748 
507.857 
514.979 

JAM 

905 

o9:ai 
o8 ; a? 

0* -3S 

AZ 

270.644 
335.818 
41 . 1849 

Sat: 

EL 

3 . 00001 
26.5335 
2.99989 

Range 

3188.21 

1668.12 

3186.98 


Sen : 

. T ime 

901 

Sat : 
AZ 

'“V 

EL 

Range 

517.631 


302.991 

3 . 00007 

3186.89 

524.907 


10.9889 

29.4794 

1566.35 

532.177 

os^sa. 

78.8785 

3 . 00006 

3188.11 


S ,:H : 

T ime 

CooVC. 

900 

Sat : 
AZ 

"0 

EL 

Range 

526 . 090 

D« '•Mi 

270.717 

2.99993 

3187.35 

532 .353 

ofc: S2> 

210.778 

22.6700 

1823.81 

539.631 

0 

150.634 

3 . 00014 

3189.02 


S en : 

T ime 

907 

Sat: 

AZ 

EL 

Range 

532.660 

08 -.S3 

241.278 

2.99999 

3188.19 

535.644 


218.343 

5. 13026 

2982.28 

538.636 

DV-Sn 

195.334 

3.00011 

3188.93 


S an : 

Time 
583.956 
591 . 562 
599 . 154 

904 

Olssi 

AZ 

nnj^ *~y '“i 

145.924 

70.9464 

Sat: 

EL 

3 „ 00008 
42.3642 
3 . 00002 

Range 

3187.57 

1248.76 

3188.37 

Sen : 

T ime 
613 . 1U6 
618.532 

905 

ic:i 3 
io\ iQ 
, C. H 

AZ 

306.098 
351 . 073 

Sat : 

EL 

2.99998 

11.6335 

otjogi) 

Range 

3187.25 

2447.24 

3 i PA .. i: ?9 


(0 


iH 


i^i 


( 4 


6 , 


/r 


VI 



Sen 


Sat 


f i m e 

1427-43 V 7 

1433.69 XY‘V* 
1439.89 


AZ 

202.446 

149.442 

96.6290 


EL 

3 . 00000 
.16 - 9340 
3 . 00003 


Range 
3187.44 
2109 ,08 
3186.69 


ft 




Sen : 

904 

T idle 


49.7684 

Oo\ S' o 

55.8272 

Oo'/S^ 

61.9142 

Of''**' 


AZ- 

199.548 

256.368 

313.563 


EL 

3 . 00002 
19.5998 
3 . 00000 


DRM 3 
Alt= 897 km 
Range Incl = 98°. 0 

3182.94 
1964.76 H 
3184.70 


Sen : 

T ime 

906 

Sat: 

AZ 

EL 

Range 

68.9661 


109.305 

3 . 00001 

3183.03 i *L 

74.9383 

o f » 

53.7939 

19.1590 

1984.06 

80.8937 

Ot’ 

358.517 

2.99995 

3179.70 


Sen : 

Po*o 

903 

Sat: 


T ime 


AZ 

EL 

77.4883 

OCt 7 

65.7557 

3 , 00006 

84.6358 

on 

348.342 

52.7234 

91.7839 

or, 3i 

270.893 

3 . 00006 


CooK. 


Sen : 

900 

Sat: 


Time 


AZ 

EL 

92.4817 

or. 3 1 

342.803 

2.99998 

97.6019 

OI,3l 

297.463 

12.6831 

102.746 

or, vi 

251 . 855 

3 . 00000 


ben : 

Hui-k 

901 

Sa t : 


T ime 


AZ 

. EL 

96.9620 

or. 3i 

27.6359 

3 , 00006 

103.867 

0\‘‘W 

98.8342 

34,4842 

110.752 

or. $i 

169.625 

2.99998 


Sen : 

L-4ot>i 

906 

Sat: 


Time 

or, H°> 

AZ 

EL 

168.587 

161.914 

3 , 00006 

175.911 

01 -Sip 

73.9052 

86.2725 

1 87 „ 27*4 

Oil 03 

346.648 

3 „ 00001 


Sen : 

9>OG*0 

903 

Sat: 


Time 


AZ 

EL 

178.762 

oi-& 

90.7097 

3 . 00003 

185.915 

oV* L 

13.1095 

53. lS08 

193.067 


295 . 530 

2.99999 


vAuuf^ 

901 Sat: 


Time 


AZ 


EL 


Range 

3180.33 )<> 

1088 • 37 
3180.69 


Range 

3180.90 

2369.83 

3184.05 


Range 

3182.34 , l/ 

1419.35 
3184.61 


Range 

3184.05 ( M 

898 . 702 
3179.79 


Range 

3180.81 

1083.33 

3180.25 


Range 




^7 * tC 



205 a O 3 ' IS / 4 

21 . 1303 

211.430 03: 3/ 229.779 

3 . 00003 


Sen : 

t-VOK* 

906 

Bat: 


Time 

04- 3*- 

AZ 

EL 

272.360 

217.711 

3 . 00000 

278.379 

O V- 38> 

273.875 

17.9482 

284.413 


330 . 229 

3 . 000 1 0 


Sen : 

903 

Sat: 


T ime 


AZ 

EL 

280.077 

ow ;vo 

120.759 

3 . 00003 

287.354 ’ 

<?«/: V 7 

37 . 7870 

69.9136 

294.630 

ow.'SS" 

314.881 

3 . 00003 


Sen : 

905 

Sat : 


T ime 


AZ 

EL 

305.734 

OZ' 0<o 

35.8696 

3 . 00002 

312.238 

os': 1 i 

99.3829 

24.8999 

318.717 

os': i ? 

162.505 

2.99997 


S en : 

&OSS 

902 

Sat: 


T ime 

GL''f 

AZ 

EL 

375.463 

112.301 

3.00001 

381.216 

OL.U 

59.5956 

16.9776 

386.948 

oL\ 2-7 

7.16313 

3 . 00004 


?oa o 


Sen : 

903 

Sat: 


T ime 


AZ 

EL 

381.896 

6>L'. 7.x 

154.770 

3 . 00010 

389.224 

oL\ x? 

242.323 

74.0149 

396.554 

of.'- 

330 . 005 

3 . 00005 


Sen : 

£iuAM 

905 

Sat: 


T ime 


AZ 

EL 

407.195 


348.693 

3 . 000 1 1 

413.689 

og;$3 

285.363 

26.0181 

420 . 209 

Oil O O 

221 . 570 

3 . 00002 


Sen : 

902 

Sat: 


T ime 

OT' if 

AZ 

EL 

474.919 

169.445 

2 . 99992 

432.242 

o8- oZ 

257.531 

78.2974 

489 . 568 

of.'O 

345.892 

3 00008 


Sen : 

907 

Sat : 


Time 


AZ 

EL 

480 . 298 


85.3135 

2 . 99999 

483.905 

o8; oV 

55.4653 

6.90313 

, - -7 A 1 

rtAM 7 

- 1 r- - , /. 

-- ■■■ ■ i.. 


1 88V . 94 
3184.67 


Range 

3183.89 fZ. 

2048.50 

3180.13 


Range 

3181.35 ; i 

946.329 

3179.93 


Range 
3183.17 
1728.05 /3 
3184.19 


Range 

3183.89 

2102.19 

3180.25 


/**■ 


Range 

3181.75 
927.485 

3179.75 


if 


Range 

3182.66 /J 

1684.74 

3184.36 


Range 

3184.76 fS 
914. 151 
3180.34 


Range 

3183.37 

2816.42 


•i or. 


7 



>oso 

1 : _ 903 Sat: 

Time AZ EL 

484.645 6 &. OS 191.686 2.99999 

491.725 od:<Z 267.033 40*1692 

493 . 809 OS'. 342.496 3 . 000 1 2 


Range 
3181.87 
1285.92 J 1 -/ 

3179.63 


CooK. 

900 Sat: 


T ime 
579.624 
584.828 


0^'^° 108. 9B8 
a 9- '/i' 62.7278 


590 . 007 


16.7367 




: 

902 


T ime 


AZ 

580.065 

o <?; vo 

233 . 274 

584.825 

0 9 •' Vf 

274.790 

589.597 

o't'-fo 

316.418 


T ime 
577.187 
584.388 
591 . 579 

907 

AZ 

t<V< 37 152.643 

6^'. ’if 72.9121 
09.’ 353.635 


903 


T ime 
588 . 581 
594 u 977 
601.378 

W:v<? 

09 •' « 
/o; o! 

AZ 

230.873 
292.426 
354 . 061 


904 


T ime 
o22. 557 
o27 . 070 
631 . 560 

/o: 2. 3 
(0\ 2.1 
/o', 3 z 

AZ 

65.5160 

104.567 

143.389 


T ime 

Cook. 

900 

AZ 

678.475 

//; i? 

170.437 

685 . 793 

n: *<• 

258.088 

693.115 

33 

346 . 058 



Fa u 6 o*J 


907 

T ime 

AZ 

630.377 

//.'Z.0 212.014 

686.423 

268.574 

692 . 483 

3T- 325.390 


Sat : 


Sat : 


Sat : 


Sat: 


Sa t : 


EL 


2.99996 

13.0196 

2.99999 


EL 

3 . 00003 
10. 1509 
2.99994 


EL 

2.99996 

56.8180 

3.00019 


EL 

3 . 000 1 4 
21 . 9339 
3 . 00014 


EL 

2.99998 
9.53117 
3 . 00009 


EL 

3 . 00005 
77 . 5036 

3 . 00006 


EL 

2 . 99996 
18.4587 
2.99937 


Range 

3184.45 

2347.32 

3181,10 


,o 


Range 

3184.34 

2552.76 

3181.23 


Range 
3184.92 
1045.63 /5 

3180.61 


Range 
3181.55 
1849.39 L ^~ 

3179.58 


Range 
3184^44 
2601.71 7 

3182.96 


Range 

3185.14 / S'" 

916 .. 957 
3181.07 


Range 

3134.94 7 2. 

2022 . 50 
3181.29 


Sat : 



f ime 


rt i. 

EL 

Range 

911.922 

/?: n 

on i o a "7 

2.99986 

3179 . 77 

918.850 

/s': /S 

93 „ 7574 

34 n 0044 

1429 - 92 

925-765 

tC'2. L 

165 . 078 

o q 9 9 q 7 

3183.49 






Sen : 

905 

Sat : 

3 


I line 


AZ 

EL 

Range 

984.848 

a: is 

118.354 

2.99996 

3185.35 

990 - 009 

1C- JO . 

72. 5284 

12.5593 

2380.55 

995-142 

/t;3r 

27.0126 

2 . 99990 

3183.58 






Sen : 

903 

Sa t : 

3 


T ime 


AZ 

EL 

Range 

1007-67 

II,: a 

354.191 

3.00012 

3179.73 

1013.10 

!U .S3 

43 . 0230 

13.2157 

2331 . 10 

1018.54 

I&:S8 

91.8316 

3 . 000 1 Q 

3180.47 






Sen : 

906 

Sat : 



T ime 


AZ 

EL 

Range 

1013.66 

ifSH 

8.79296 

2.99988 

3179.61 

1020.73 

1 70 / 

293.461 

47.0822 

1165.23 

1027 . 82 

tl’.oS 

217.748 

3 . 00033 

3183.18 


&aftH 




S -in : 

905 

Sa t : 

3 


T ime 


AZ 

EL 

Range 

1084.08 

/Slo'l 

180.785 

3 . 00026 

3184.89 

1091.24 

1 Sr .'#9 

259.136 

50 . 2935 

1122.22 

1093 - 42 

/Ir.'/V 

338.044 

3 , 00057 

3183.44 


?0€, 0 




5 n : 

903 

Sat : 



T ime 


AZ 

EL 

Range 

1110.60 

/»; 3o 

6.82236 

2.99935 

3179.77 

1117.07 

nr.37 

69.5157 

nn 9 9 9 

1805.73 

1123.53 

ir.i'i 

132.149 

3 . 00003 

3181 .02 






Sen s 

902 

Sat : 

3 


T ime 


AZ 

EL 

Range 

1123.62 

/iV/v 

53.3915 

3 . 00009 

3131.04 

1127 . 07 

/fry 7 

82 . 2800 

6 . 20733 

2877.68 

1130.51 

tr.Z' 

111 . 160 

3 . 000 1 1 

3183.09 


uvok! 




Sen : 

906 

Sat : 

3 


T ime 


AZ 

EL 

Range 

1116.38 

t8:3L 

356.130 

2 b 99997 

3179.56 

1121 . 15 

is:H 

314.536 

1 1 J • 9 ?85 

2483.51 

1125.93 

IS'.'il 

272 . 877 

3 . 00020 

3181.73 


/r 


!0 


to 


'H 


to 


7 


/! 


Sen 


Time 


f’O^vO 

903 


Sat : 


EL 


Range 


3*>:n 



2 - _o 

Xo- VO 

•/4 . dZ^J 

. i ^ 2. -i 

i. t / . U 4 

122 7. .37 


171 . 189 

3 . 000 53 

3181.20 

Sen : 

T line 
1222.66 

5>oSS 

902 

to',x7> 

Sat: 

AZ 

17.5087 

EL 

3. . 00002 

Range 

3180.03 

1229.92 

lo‘-30 

99 . 8003 

57.6605 

1036 . 83 

1237.16 

<2.0 17 

181.812 

2.99990 

3183.8 3 


Sen : 

T ime 

903 

Sat: 

AZ 

EL 

Range 

1315.38 


31.0263 

2.99994 

3179.99 

1322.71 ' 


119.401 

77.0873 

916.285 

1330.04 

ll'./O 

207.914 

3 . 000 1 9 

3181.11 


Sen : 

T ime 

$04.5, 

902 

Sat: 

AZ 

EL 

Range 

1324.96 

IT'. Of 

356.598 

3 . 00010 

3179.87 

1331 . 19 

Zl'-H 

297.436 

22.4111 

1829.64 

1337.44 

21 ' 

237.946 

3 . 000 1 6 

3183.23 


Sen : 

.Time 

FfcLCoJ 

907 

Sat: 

AZ 

EL 

Range 

1327.33 

22'<o7 

23.7686 

3 . 00043 

3180.34 

1334 . 30 

2 V. ^ 

96.5019 

36.2819 

1373.29 

1341.26 

2 . 2 ; z f 

168.917 

2.99980 

3183.93 


S an : 

T ime 

CLoo\£. 

900 

Sat: 

AZ 

EL 

Range 

1331 . 54 

21'. 1 * 

53.6143 

2.99977 

3181.60 

1335.59 

7- 1 ** /!• 

88.0575 

7.72116 

2747.14 

1339.62 

VZ'.T.O 

122 • 429 

2.99994 

3183.69 


3 an : 

T ime 

904 

Sat: 

AZ 

EL 

Range 

1388.94 


147.848 

3 . 00027 

3183.87 

1395.76 

XV/ 1 * 

78.5611 

■79 '"7 Q 

1479.76 

1402 . 55 


9 . 78292 

2.99997 

3185.03 


Sen : 

Time 

903 

Sat: 
A Z 

EL 

Range 

1417.27 


46.4166 

3 . 00025 

3180.20 

1424. 54 

xJ/vv 

324.151 

67.9342 

957 . 168 

1431.31 

23:^' 

241.669 

3 . 00031 

3180.72 


Sen : 

T 

UXBIsi 

906 

Sat : 
AZ 

EL 

Range 

1415.75 

.23,' 36 

38.8939 

3.02698 

3177.93 

1416.69 

23’. 3^ 

31.2551 

3.26127 

3154.21 

i.£i1_7 62 

Xf- 71 

23 . 6727 

3 , 03697 

3177 „ ^-7 




FM_6o*4 



Sen : 

907 3 

a t : 


Time 

A L 


EL 

1429 . 20 

358 . 24-2 


3 . 00005 

1435.84 

a.V.54 292.419 


29 . 7695 

1442.51 

a.y;o3 226.190 


3 . 00005 


Range 

3180.11 

1553.12 
3183.61 


Sen : 

$88*- 

Sat: 


T ime 


AZ 

EL 

1430 .66 

13; 

13.1312 

3 . 00022 

1437.98 

13.S8 . 

102.130 

82. 1382 

1445.30 


191.181 

3.00017 


Range 
3180.43 
904 . 900 
3183,93 




0 

o 


4 

5 

6 

7 

8 
9 

10 


o 

0 

o 

0 

o 

o 

0 

o 


too* 

5 
0 

6 
0 
6 
0 
o 
0 
0 
o 
0 
0 
o 
o 
(1) 
o 
0 
o 
o 
o 


WOuAi 

7 
0 

8 
0 
4 
0 
0 
0 
o 
0 
0 
o 
o 
0 
o 

o 

(I) 

o 

0 

o 


2>oss 

0 

4 

0 

6 

(I) 

o 

0 

o 

o 

0 

0 

Q 

o 

O 

0 

o 

0 

o 

o 


Pc^o Xtat>Tl 

0 6 6 

0 8 8 

14 4 4 

o o 0 

0 0 0 

0 0 0 

0 o 0 

0 o o 

0 0 0 

0 0 0 


Uor4 


0 4 0 
4 6 0 
S 5 0 
0 0 0 
0 o 0 
0 0 0 
0 0 c 

(I) 0 0 


0 0 
0 0 



Sen : 904 

T ime 
28. 1438 
32.1085 
36.0744 


6 3 t - 

A Z 

283. S73 
214.367 
144.768 



3 . 00003 
25.4306 

3 . 00004 


Range 

1835.54 

738.905 

1834.64 


Epoch Sensitivity 
AF Space Network 


DAY 1 


CoolC 

Sen : 900 

T ime 
82.6952 
85.2696 
87.8385 


Sat : 
AZ 

188.051 

150.293 

112.611 


1 

EL 

3 . 00011 
7.35013 
3 . 00016 


Range 

1834.27 

1475.89 

1833.20 


Sen 




907 

T ime 
85.7272 
88.9692 
92 . 2066 


Sat : 
AZ 

208.717 

158.448 

108.245 


1 

EL 

3 . 00002 
11.6224 
2.99997 


Range 
1833.64 
1212 . 00 
1832.54 


Sen 


?>c>SS 

902 


T ime 
92.1727 
95 . 6202 
99.0672 


Sat: 

AZ 

232.384 

177.573 

122.774 


1 

EL 

3 . 00005 
13.8848 
2.99996 


Range 

1832.54 

1100.65 

1832.46 


Sen : 

T ime 
168.239 
171.904 
175. 563 


VvuufV 

901 


Sat: 

AZ 

206 .036 
145.870 
85.8133 


1 

EL 

2.99997 
17.0122 
3 . 00003 


Range 
1835.07 
975. 166 
1333.86 


Sen : 

T ime 
177.353 
131.384 
185.411 


Coo VC 

900 


Sat : 
AZ 

234.446 

162.191 

90.0132 


1 

EL 

3 . 00006 
30 . 1233 
2.99997 


Range 
1833 . 50 
649.358 
1832.36 


Sen : 

f ime 
181 . 134 
185.099 
139.062 


907 Sat: 
AZ 

241.606 
172 . 009 
102.455 


1 

EL 

3 . 00008 
26.3710 
2.99999 


Range 

1832.80 

717.593 

1832.37 


Sen : 

T ime 
188.456 
191 . 598 
194 . 742 


902 


Sat: 

AZ 

240.201 
191. 9 6 5 
143 . 700 


EL 

3 . 00005 
10.8036 
3 . 00001 


Range 
1332.34 
1256.25 
1833 . 13 





fime 
264 . 134 
268.356 
272.527 


hZ 

254.568 

334.616 

54.6976 


EL 

44.8861 

3 . 00003 


Range 

1834.28 

483.443 

1832.74 


Sen ; 


CooK 

900 


Sat: 


T ime 

AZ 

EL 

Range 

273.601 

261.399 

3 . 00006 

1832.59 

277.823 

176.031 

68.7289 

373.596 

282.045 

90 . 8023 

3 . 0000 1 

1832.52 


Sen : 


FAlc 

907 


Sat: 


T ime 

AZ 

EL 

Range 

277.392 

256.927 

2.99994 

1832.32 

281.379 

186.410 

27.6473 

692.858 

285.368 

115.900 

3 . 00004 

1833.04 


Sen s 


T ime 
347.664 
351 . 508 
355.348 


( rf U AH 

905 


Sat: 


AZ 

209 . 582 
144.194 
78.9215 


EL 

> . 000 1 0 
:i . i92i 

> . 00009 


Range 

1834.93 

841.912 

1834.20 


Sen : 


T ime 
362.058 
365,344 
368.628 


UULfc 

901 


Sat: 


AZ 

295.838 

347.048 

38.2503 


EL 

2.99986 
11.6616 
3 . 00013 


Range 

1832.98 

1209.49 

1832.28 


Sen : 


T ime 
370. 164 
374.351 
378.540 


(Loot 

900 


Sat: 


AZ 

271.833 

190.425 

109.074 


EL 

3 . 00012 
52.3747 
2.99997 


Range 
1832.29 
434.822 
1833 .48 


Sen s 


Time 
374. 149 
377.537 
380.929 


FAUoiA 

907 


Sat: 


AZ 

253. 596 
200 .143 
146.642 


EL 

2 . 99992 
13.1604 
2.99997 


Range 

1832.65 

1135.01 

1834.05 


ben : 


T ime 
444.058 
448 . 023 
451.988 


905 


Sa t : 


AZ 

260.646 
330 . 238 
39 . 3808 


EL 

2.99995 
25 . 2^65 
3 . 00003 


Range 

1334.47 

740.887 

1833.13 


Sen : 


T ime 


VXOLft 

901 


AZ 


Sat: 


EL 


Ranqe 



462.759 

1 .32549 

7 . 78272 

465.465 

41.8624 

2.99993 



C-OOVC. 

900 

Sat: 


T ime 


AZ 

EL 

466.997 


263.653 

3 . 000 1 6 

470.657 


203. 582 

17.1377 

474.322 


143.455 

3 . 00005 




Sen : 904 Sat : 

Time AZ 

521.678 153.768 

521.893 150.821 

522.108 147.864 


1 

EL 

3.03950 

3.06309 

3.04014 


Sen : 905 

T ime 
544.004 
545.124 
546.240 


Sat: 

AZ 

325 . 362 
340.894 
356.385 


1 

EL 

3.02533 

3.67320 

3.02486 


S an : 

Time 
556.560 
560 . 108 
563.656 


VAulA 

901 


Sat: 

AZ 

319.060 

16,2553 

73.4129 


1 

EL 

2.99999 

14.6698 

2.99987 


xM'bx 

904 

T ime 
614.530 
613.682 
622.833 


Sat: 

AZ 

223,663 

144.948 

66.3135 


1 

EL 

2.99995 
41 .9568 
2.99983 


Sen : 

Time 

652.722 

656.959 

661.198 


V\uu& 

901 


Sat : 
AZ 

299.443 

28.0834 

116.191 


1 

EL 

3 . 00020 
79.0243 
2 . 99984 


Sen : 

T ime 
711.971 
715.174 
713.379 


904 


Sat: 


27 4 . 68 1 
324.165 
13.7089 


1 

EL 

2,99991 

11.1191 

3 . 00007 


Sen : 

Tune 
750 . 248 
753.315 


Y\ulA 

901 Sat: 

AZ 

262.294 

215.608 


1 

EL 

2.99997 
10. 1218 


1444.23 

1832.65 


Range 

1832.89 

969.946 

1834.64 


Range 

1830.08 
1827.91 

1830.09 


Range 

1830.55 

1770.72 

1830.26 


Range 

1832.63 

1066.91 

1334.21 


Range 

1333.91 

507.905 

1834.50 


Range 

1833.64 

356.492 

1835.84 


Range 

1834.3 

1240.2 

1834.0 


Range 

1835.40 

1298.49 

r -, :'I 


I OT 4 


0 \ Ul 01 



T line 
835.609 
833. 51 i 
341.415 


T ime 
931.081 
935.318 
939.558 


T ime 
1029 .09 
1031.72 
1034 . 36 


T ime 
1302.40 
1304.62 
1306.84 


T ime 
1367.26 
1 :.- 9 . 02 
13 . 0 . 78 


"ime 
1396.39 
1401 . 14 
1405.38 


Time 
1461 . 57 
1464.88 

1468.19 


T ime 
1455 . 96 
1453.26 
14o0. 55 


905 

AZ 

•_*40 .638 
24 . 2306 
67 . 8080 


G,OAM 

905 

AZ 

304.946 

33.0911 

120.776 


Al-A 

905 

AZ 

255.671 

216.945 

178.162 


904 

AZ 

3.41775 

35.2926 

67.1459 


902 

AZ 

182.731 

157.816 

132.967 


asifcn 

904 

AZ 

305.329 

215.666 

125.932 


Sa t : 

EL 

3 . 00006 
8.86482 
3 . 00006 


Sat : 

EL 

2.99974 

77.3891 

2.99986 


Sat : 

EL 

3 . 000 1 5 
7.56672 
3 . 000 1 3 


Sat : 

EL 

3 . 00088 
5.94412 
3 . 00049 


Sat: 

EL 

3.00401 
4.78350 
3 . 00424 


Sat : 

EL 

3 . 00003 
87.8710 
3 . 00009 


1 

Range 

1833.80 

1374.39 

1835.44 


1 

Range 

1835.08 

358.960 

1836.87 


1 

Range 

1836.74 

1463.74 
1837.11 


1 

Range 

1836.89 

1584.20 

1837.49 


1 

Range 

1831.60 

1673.01 

1831.38 


1 

Range 

1837.58 

351.461 

1837.01 


£>OSS 

902 Sat: 1 


AZ 

223 . 339 
171 . 526 
119.791 


EL 

2.99987 

12.3418 

3.00011 


Range 
1831 . 73 
1173.84 

1832,21 


907 

AZ 

186.481 

153.315 

120.235 


EL 

3 . 00035 
6 . 26719 
3 . 00046 


Range 

1832.12 

1554.00 

1831.71 


DAY 2 


Sat 


1 


1 line hZ c-L 

1 6 54 . 48 232 . 807 3 . 00031 

1656 - 78 199 . 927 6 - 22784 

1659 . 04 167 . 022 3 ■ 0007 6 


Kangs 
1833 ~ 01 
1558.79 
1834 . 50 


Sen: 905 Sat: 1 

Time AZ EL Range 

1717.94 182. 46B 2.99974 1832.82 

1720.61 143.068 7.72416 1448.68 

1723.27 103.733 3.00020 1832.52 


Sen : 

Huv-ft 

901 

Sat: 

1 


T ime 


AZ 

EL 

Range 

1730.39 


279.491 

3.00019 

1831.75 

1734.11 


341.504 

17.8277 

943.876 

1737.84 


43.4604 

3 . 00049 

1831.49 


T ime 
1739.17 
1743.39 
1747.61 

COOK. 

900 

AZ 

269.607 

184.153 

99.4442 

Sat: 

1 

EL 

3 . 00023 
67.6963 
2.99965 

Range 

1831.63 
376.160 

1333.64 

T ime 
1742.99 
1746.75 
1750. 52 

F ALCoi^ 

907 

AZ 

257 . 597 
194.542 
131 . 540 

Sa t : 

1 

EL 

2.99977 

19.4583 

2.99986 

Range 

1832.30 

891.818 

1834.66 


-on : 

T ime 
1312.78 
1817.01 
1821.24 


Gi'OM 

905 

A2 

239.713 
327.386 
54 . 6908 


Sat : 


1 

EL 

2.99971 
75.1724 
2 . 99995 


Range 

1832.56 

360.846 

1831.71 


Time 

901 

Sat : 
AZ 

EL 

1828 , 62 


314.307 

2 . 99995 

1831.39 


355.563 

8.11555 

1834.16 


36.7749 

3 . 000 1 3 


Range 
1831 .43 
1420 . 95 
1332.19 


COOVL 

Sph : VOO Sat: 1 

Time AZ EL Range 

1835.81 269.593 2.99977 1332.64 

1839.82 198.282 28,6-537 675.239 

1843.83 127.067 2.99925 1835.49 


Sen 


Time 

o a r - . •" 


907 Sat: 

AZ 



Range 

OT/l 1 



Sen : 


Sen : 


Sen : 


Sen 


Son 


Sen 


Sen 


Sen 


1842.74 
1S44 -84 


207 . 302 
177.332 

5 . 631 VO 
3 . 00083 

1606 . 5 id 
1835.73 

T ime 
1910.96 
1913.82 
1916.69 

905 

Sat : 
AZ 

292.908 
335 .'920 
18.8993 

1 

EL 

2.99993 
8.67237 
2 . 99960 

Range 

1831.76 

1383.89 

1831.34 

T ime 
1925.74 
1928.84' 
1931.94 

waufc 

901 

Sat: 

AZ 

323.056 

10.4994 

57.8898 

1 

EL 

3 . 00041 
10 . 1388 
3.00059 

Range 
1832. IB 
1294.82 
1834.16 

Time 

1933.50 

1935.92 

1938.35 

cooic 

900 

Sat: 

AZ 

245.338 

210.134 

174.885 

1 

EL 

3 . 00072 
6.73841 
3 . 00067 

Range 

1834.75 

1522.22 

1836.59 

T ime 
1984.12 
1987.68 
1991.23 

904 

Sat : 
AZ 

204 . 293 
146.776 
89.2740 

1 

EL 

2.99968 
15.0275 
3 . 00018 

Range 

1832.15 

1050.97 

1832.37 

T ime 
2021 . 85 
2025 . 92 
2030 . 00 

Wulft 

901 

Sat: 

AZ 

309.135 
23. 5489 
97.7266 

1 

EL 

2.99957 
31.9398 
3 . 00058 

Range 

1833.72 

623.133 

1836.78 

T ime 
2080. 17 
2084.21 
2038.26 

904 

Sat: 

AZ 

250.884 

323.856 

36.9671 

1 

EL 

2.99966 
30.6147 
2 a 99999 

Range 

1832.26 

641.679 

1832.01 

T ime 
2118.52 
2122.46 
2126.41 

hulA- 

901 

Sat: 

AZ 

281.342 
212 . 820 
144.294 

1 

EL 

2 99073 

24.7626 

3 . 00056 

* 

Range 

1835.84 

754.736 

1838.31 

Time 

2206.01 

2207.21 

AM 

905 Sat: 

AZ 

2.50312 

19.2720 

1 

EL 

3 . 02007 
3.78160 

Range 

1832.37 

1762.95 

1 OT/T 'T " T 


■ 



Sen : 

T ime 
2300 . 32 
2304.31 
2303.29 


90S Sat: 

AZ 

319.758 

29.9282 

99.3939 


1 

EL 

3 . 00020 
25.8836 
3 . 00048 


Range 

1835.50 

730.503 

1838.35 


Sen : 

905 

Sat: 


T ime 


AZ 

EL 

2396.99 


280.659 

3 . 00045 

2400 . 82 


215.801 

20.7957 

2404.66 


150.898 

3 . 00022 


Range 

1837.65 


855.868 

1839.23 


Sen : 

T ime 
2766.21 
2770.19 
2774. 17 


904 Sat: 

AZ 

326.280 

36.1650 

105.901 


1 

EL 

2.99933 
26 . 0029 
3 . 00098 


Range 

1839.27 

729.665 

1839.52 


Sen : 902 

T ime 
2831 . 19 
2834. 16 
2837.13 


Sat: 

AZ 

210.624 

165.625 
120.735 


1 

EL 

2.99984 
9 . 55239 
2.99966 


Range 

1830.26 

1327.60 

1831.14 


Sen : 

T ime 
2363 • Ol 
2866.72 
2870.43 


904 Sat: 

AZ 

274.662 

213.616 

152.460 


1 

EL 

3 . 00023 
17.4330 
2.99956 


Range 

1839.93 

963.778 

1838.62 




Sen : 

T ime 
2916.74 
2919.76 
2922 . 78 

900 

AZ 

198.099 

152.049 

106.126 

Sat: 

1 

EL 

3 . 00064 
9 . 89336 
2.99989 

Range 

1830.17 

1306.62 

1830.16 

DAY 3 

Sen : 

T ime 
2926.66 
2930,12 
2933 . 58 

902 

AZ 

235.016 

179.906 

124.914 

Sat : 

i 

EL 

2.99976 

14.0171 

3.00124 

Range 

1330.65 
1094 . 02 

1832.65 



T ime 
2920 . 02 
'"•'92 7*.. 47 
2926 . 92 


AZ 

215.567 

160.524 

105.631 


EL 

2.99998 

13.9370 

2 a 99972 


Range 

1830.09 

1096.55 

1830.70 


Sen 


P AUCoisl 

907 


Sat 


1 


Sen i 

T ime 
3011.84 
3015.94 
3020 . 03 

6 oo 

900 

AZ 

Q O y 4 

164.242 

88.8646 

Sat: 

EL 

3.00081 

36.2392 

2.99981 

1 

Range 
1829.88 
564 . 035 
1831.02 

Sen : 

T ime 
3002 . 54 
3006 . 45 
3010 . 36 

WulA 

901 

AZ 

215.049 

146.997 

79.1340 

Sat: 

EL 

3 . 00025 
24.0465 
2.99978 

1 

Range 
1830.53 
766.476 
1830 . 00 

Sen : 

T ime 
302 3. 10 
3026 . 08 
3029 . 06 

902 

AZ 

239 . 304 
194.218 
149.178 

Sat : 

EL 

3 . 00048 
9.60245 
3 . 00077 

1 

Range 

1831.95 

1326.99 

1834.58 

Sen : 

T ime 
3015.65 

3019.64 

3023.64 

907 

AZ 

245.294 

174.249 

103.483 

Sat: 

EL 

3 . 00060 
28.1946 
3 . 00050 

1 

Range 

1830.11 

681.870 

1832.15 

Sen : 

T ime 
3098.91 
3102.98 
3107 . 05 

901 

AZ 

261.868 
336.551 
51 .0555 

Sat : 

EL 

2.99971 
32.4177 
2 . 99991 

1 

Range 
1830.02 
613.266 
183 0 . 0 7 


Sen : 

T ime 
3108 . 19 
3112.41 
3116.64 

C00K 

900 

AZ 

264.323 
177.701 
92 . 6700 

Sat s 

EL 

2.99969 
71.2899 
3 . 00037 

1 

Range 

1830.26 

367.552 

1832.80 

Sen : 

T ime 
3111.97 
3115.92 
3119.87 

PkUCOKi 

907 

AZ 

257.766 

188.646 

119.757 

Sat : 

EL 

3 . 00007 
25.6379 
3.00031 

1 

Range 

1831.08 

732.787 

1834.34 


Sen ; 

Gofct-A 

905 

Sat : 

1 


Time 


AZ 

El- 

Range 

3182,02 


218.518 

2.99958 

1830 . 58 

3136.07 


144.859 

31.7863 

622.646 

3190.12 


71 . 3502 

3 . 00009 

1329.85 


>+uuft 



Sen : 


Sen : 


Sen : 


Sen : 


n : 


Sen : 


Sen i 


Sen 


Time 
;• 196. 9 5 
> 200 . 06 
>203.16 


AZ 

301.867 

349.462 

36.9706 


£L 

3 . 00061 
10 . 1807 
2.99989 


Range 
1829.75 
1289. 77 
1830.97 


Cooic 

900 

T ime 
5204.76 
5208.92 
5213 . 08 


Sat : 
AZ 

271.842 

192.489 

113.657 


1 

EL 

3 . 00005 
45.0383 
3 . 00072 


Range 

1831.47 

482.168 

1835.25 


T ime 
3208.88 
3212.03 
3215.19 


FAlccx^ 

907 Sat: 

AZ 

250.649 
202 . 20 1 
153.771 


1 

EL 

3 . 00033 
10.8677 
2 B 99922 


Range 

1833.17 

1254.56 

1836.49 


GiO AH 

905 

T ime 
3278.92 
3282.66 
3286.39 


Sa t : 
AZ 

269.356 

331.732 

34.0732 


1 

EL 

3 . 00004 
18.2042 
3 . 00027 


Range 

1829.92 

929.671 

1829.56 


901 

Time 
3294.74 
3297 . 50 
3300 . 27 


Sat : 
AZ 

323.214 

4.39053 

45.4910 


1 

EL 

3 . 00085 
8.08907 
3 , 00006 


Range 

1830.86 

1422.97 

1333.17 


CooVL 

900 

T ime 
3301.74 
3305. 17 
3308 . 62 


Sat : 
AZ 

260.011 

205.476 

150.979 


1 

EL 

3 . 00028 
13.6898 
2.99971 


Range 

1833.87 

1112.33 

1837.51 


904 

T ime 
3354.51 
3356.58 
3358.65 


Sat: 

AZ 

179.092 

149.511 

119.889 


1 

EL 

3 . 00100 
5.48995 
3 . 00178 


Range 

1830.32 

1613.83 

1830.50 


UuUV 

901 Sat: 1 


T ime 

AZ 

EL 

Range 

;91.06 

316.686 

3 . 0007 1 

1832.79 

:94 » 79 

13,5196 

17.6578 

952 . 233 

:98 . 51 

80. 1522 

2.99973 

1836.80 


904 Sat: 1 

Time AZ LL 

n a cq, ■"> T | 1 '■*' ~ r . O f -X 1 


Range 



3453.27 

3457.4? 


144.801 

57.8937 


71,6442 
2 . 99951 


366 . 544 
1330.07 


Sen : 

T ime 
3487.31 
3491 . 55 
3495 ■ 78 


901 Sat: 
AZ 

294.921 
208 * 823 
123.832 


1 

EL 

3 . 00004 
68.8669 
3 . 00009 


Range 

1835.39 

375.109 

1839.54 


If) &C 


Sen : 904 

Sat: 


T ime 

AZ 

EL 

3547.24 

287.300 

3 . 00000 

3549.78' 

324 . 530 

7.13665 

3552.31 

1.79641 

2.99940 


Range 

1830.03 

1487.45 

1829.62 


Sen : 

901 

Sat: 


T ime 


AZ 

EL 

3585.44 


251 .396 

3 . 0006- 

3587 . 35 


216.465 

6.6492 

3590.26 


181.499 

3 . 0004: 


Range 

1838.37 

1532.80 

1840.54 


San : 

905 

Sa t : 


Time 


AZ 

EL 

3669.88 


334.353 

3 . 00096 

3673 . 19 


26.0647 

11.9273 

3676.50 


77.6456 

3 . 00054 


Range 

1835.20 

1199.62 

1838.30 


e n 3 

T ime 
3765.67 
3769.90 
3774.13 


905 


Sat: 

AZ 

298.639 

213.505 

129.058 


1 

EL 

3 . 00116 
64.7010 
3 . 00068 


Range 

1837.69 

387.013 

1840.97 


2 an : 

905 

Sat: 


T ime 


AZ 

EL 

3864.70 


239.343 

3 . 00670 

3866.29 


217.134 

4.39246 

3867.88 


194.917 

3 . 00721 


Range 
1840 ".35 
1715,65 
1840.77 


Sen : 904 

Time 

4136.22 

4139.23 

4142.23 


Sat: 

AZ 

350 . 343 
35.7502 
81.0599 


1 

EL 

3 . 00008 
9 . 55909 
3 . 00058 


Range 

1840.43 

1337.05 

1841.79 


Sen : 

T itne 
4201.23 
4203,48 


902 Sat: 

AZ 

192.586 

159.958 


1 

EL 

3 . 00048 
6.15449 


Range 

1828.31 

1559.51 

■i 090 


1 "7 



904 


Sa t s 


Sen : 

I ime 
4231 . 51 
4235.72 
4239 , 93 


AZ 

297.012 

215.244 

133.412 


EL 

2 . 99942 
51.4377 
3 . 00026 


Range 

1341.75 

443.703 

1841.22 



COOVC. 

900 

Sat: 

1 

T ime 


AZ 

EL 

187.81 


165.028 

3.01902 

89.05 


147.698 

3.85407 

190.29 


130.440 

3.01918 


Range 

1826.32 

1749.84 

1826.28 


Sens 907 S a 1 2 1 


T ime 

AZ 

EL 

Range 

4289,98 

196.294 

3.00165 

1827.92 

4292.74 

155.262 

8.25084 

1408.65 

4295.48 

114.364 

3 . 00034 

1828.63 



G>o«»s 




Sen : 

902 

Sat : 

1 


T ime 


AZ 

EL 

Range 

4295.99 



2.99996 

1828.77 

4299.37 


173.841 

13.1059 

1134.70 

4302.75 


120.579 

3 . 00 115 

1831 .15 




C oot 
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APPENDIX C 

RRS CONTACT HISTORIES - TDRSS 


C-l 



DRM 1 

350 KM 33° INC 


TDRS EAST 


TORS WEST 


AOS 

LOS 

0:00 

0:17 

1:00 

1:54 

2:36 

3:30 

4:13 

5:07 

5:50 

6:45 

7:28 

8:24 

9:07 

10:02 

10:45 

11:40 

12:23 

13:17 

14:00 

14:53 

15:36 

16:30 

17:13 

18:08 

18:51 

19:46 

20:29 

21 :25 

22:08 

23:03 

23:46 

24:00 


AID 

LOS 

0:23 

1:17 

2:00 

2:54 

3:37 

4:33 

5:16 

6:12 

6:55 

7:50 

8:33 

9:27 

10:10 

11:03 

11:46 

12:40 

13:23 

14:17 

15:00 

15:55 

16:38 

17:34 

18:17 

19:13 

19:56 

20:50 

21:33 

22:26 

23:09 

24:00 


Still in view at end of run. 



-DRM2 

900 KM 33° INC 


TDRS EAST TORS WEST 


AOS 

LOS 

AID 

LOS 

0:00 

0:23 

0:23 

1:30 

1:05 

2:12 

2:12 

3:22 

2:54 

4:01 

4:03 

5:14 

4:44 

5:52 

5:55 

7:06 

6:34 

7:44 

7:48 

8:56 

8:25 

9:36 

9:38 

10:46 

10:18 

11:27 

11:28 

12:35 

12:09 

13:17:22 

13:17:43 

14:26 

13:59 

15:06:37 

15:07:45 

16:18 

15:49 

16:56 

16:59 

18:10 

17:38 

18:48 

18:52 

20:01 

19:29 

20:40 

20:43 

21:51 

21 :22 

22:32 

22:33 

23:40 

23:14 

24:00 * 




Still in view at end of run 



DRM 3 

897 KM POLAR 


TDRS EAST 


TP R ? WE ST 


AOS 

LOS 

0:0:0 

0:34:4 

1:11 

2:14 

2:54 

3:56 

4:35 

5:40 

6:13 

10:13 

10:33 

11:44 

12:20 

13:24 

14:03 

15:05 

15:44 

16:48 

17:24 

18:33 

18:58 

22:57 

23:27 

23:59 


AID 

LOS 

0:19 

1 :22 

1:59 

3:07 

3:33 

7:31 

8:01 

9:08 

9:46 

10:49 

11:28 

12:31 

13:09 

14:14 

14:47 

18:49 

19:07 

20:19 

20:54 

21 :58 

22:37 

23:39 


Still in view at end of run. 




